ENGINEERING,” JUNE 6, 1941 


PRINTED ON THIN PAPER FOR FOREIGN CIRCULATION. 




















~ENGINEERIN GY 


Rd ’ 
—- 
f 
Ll & 
& 
G™ 
TEMPORARY 


An Illustrated 


Weekly 3ournal. 


EDITED BY CHAS. COOPER AND J. FOSTER PETREE. 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 


18 & 20, COMPTON 


ROAD, HAYES, MIDDLESEX. 


For Editorial Contents see page 451 


~ JU] Y (30 








VOL. 151—No. 3934. 


LONDON: FRIDAY, JUNE 6, 1941. 





Registered at the 
Post Office as a Newspaper 


By Foreien Post 


General 
Price I1s- ls. 8d 





S.E.A. RINGS 
SYNTHA 


EFFICIENCY 
RELIABILITY 


RONALD TRIST & CO. 


BATH ROAD, 


Packings 


LTD., 
SLOUGH. 


YARROW 


& CO., LTD. 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 1353 
LAND AND MARINE BOILER MAKERS 


RAPIER 


WALKING DRAGLINES 


RANSOMES & RAPIER LTD. 
ipswich E ye 
Builders of Europe's 


EXCAVATORS 


1553 


For Machine Cut Gears of 
highest quality — TRY 


MOSS GEARS 


THE MOSS GEAR CO., LTD., 
Crown Works, Tyburn, 
Birmingham 





INFINITELY BETTER 


SPRINGS 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 
On Admiralty, War Office and Air Ministry Lists. 
Established 1621. 

ROBERT RILEY LTD. 


Milkstone Spring Works, Rochdale. Tel. "572 


CRADLEY 
BOILERS 


CKADLEY BOILER CO., LTD., 1306 
CRADLEY HEATH, STAFFS. 


BAXTERS 


“PATENTED KNAPPING MOTION” 


STONEBREAKERS 


and ALLIED SPECIALITIES 


W. H. BAXTER, ‘Ltd, Leeds, 2 


On Active Service 


COOPER 


SPLIT 
»|ROLLER BEARINGS 


KING’S LYNN 1158 NORFOLK 





THE BEST OF HAUL 
INVESTMENTS 


DYSON 
TRAILERS 


jJ. « E. HALL 
REFRIGERATION 


FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 


J. & E..HALL, Lrp., ENGINEERS, DARTFORD, 
KENT. 





Telephone : Dartford 3456. 
London Office: 10, St. Swrrutn’s Lane, E.C.4. 
Telephone: Mansion House 9811. 


TAPER PINS 


SPLIT & SOLID. LARGE STOCKS. 


FORDSMITH LTD., 
Mado 8 nest Works, Cornbrook, 
CHESTER, 16, 
Thiderd Park 0789. 


GLASS For Machinery 


BUTTERWORTH BROS., LTD. 9753 
Newton Heath Glass Works, Manchester. 





793 








DANIELS 


FOR 


PLATENS/R 


STEAM, GAS OR ELECTRIC 


T. H. & J. DANIELS LTD. 


STROUD, GLOS. Phone: 661/2/3. 


PETER 
BROTHERHOOD 
PETERBOROUGH LTD. 


STEAM ENGINES AND TURBINES 
~— - 4 ENGINES, 


Pave. 
REFRIGERATING PLA 
See Advertisement, Page 31, May 30. 6938 


MUREX 


Electrodes 


MUREX WELDING paecteess LTD., 
WALTHAM CROSS, RTS. 


Telephone : adits Gears S000. 


WATER 
PURIFICATION 
PLANT 


OF EVERY DESCRIPTION 
JOHN THOMPSON 
(KENNICOTT WATER ppt LTD., 
WOLVERHAMPTO 1203 





GEORGE RUSSELL & CO., LTD., 


Motherwell. 1317 


MACROME 


LIMITED 





LOCOMOTIVES 


STEAM OR DIESEL 


HUDSWELL CLARKE & Co. Lro. 
RAILWAY pg eo isnne. 
London Office : Victoria &t., 3.W.1. 

. A 4B, ‘Victoria 1133 





=| COUPLINGS . DETUNERS 
FOR ALL PURPOSES 


THE WELLMAN BIBBY CO., LTD. 
VICTORIA STATION HOUSE, VICTORIASTREET 
LONDON, 8.W.1. 
Telephone: Victoria 7752. 


NOW 


GUARANTEE 


1007 


AVERAGE LIFE INCREASE 


For High Speed and Carbon Stee! Cutting 
Tools after Macrome Treatment. 


Z.Dept., ALCESTER, WARWICKSHIRE. 
Tel.: ALCESTER 17S. 


PULLEYS 


BARRY, HENRY & COOK, LTD. 








SPRINGS 


of every description for all trades. 
Flat and Spiral. 


ROBERT MATHER 


CARR SPRING WORKS, RAMSBOTTON, 
Near MANCHESTER. 207 


Telephone: 3119. 


“ACTARC” 


Electrodes & Welding Plant 


ARC MANUFACTURING CO., LTD., 
ACTARC WORKS, mates W.12, 








eers, Ltd., 


Canonbury, Londoa, 
of 


search E 
Fey 2 


tions and travellers’ ase. 


SYNTHETIC 
MILLING CUTTER 
SPACERS 


OF SPECIAL OIL-PROOF SYNTHETIC RESIN 
In thicknesses from *001” to -020” (including “0015” 
Each thickness in own distinctive By or quic 
identification. AUTO AER 

44 Packington Rd., Acton, rates ow. 3 





-!ROSSER & RUSSELL, LTD.., 


MACHINE \yORK. 


TURNING, PACING, GRINDING, 
etc, 


PLANING UP TO 12ft. Oin. by 
4ft. Oin. by 4ft. Oin. 


WELDING AND CONSTRUCTIONAL 
WORK. 


EXPERIMENTAL WORK. 


QUEEN'S WHARF, HAMMERSMITH, W.6. 
"Phone : RIV. 4416, 9211 


AIRPEL FILTERS 


AIR PORT EQUIPMENT LTD. 
AIRPEL WORKS, WEMBLEY, MIDDX. 





WN 


SHEET METAL WORK. 


Pa PLATE WORK. 
Chemical Plant. Oil Tanks. Air 
Receivers. Hop Chutes, Ducting, Chimneys, 
Gaiv’d Cisterns, Tanks. Cylinders. Guttering. Sinks. 
w.s. — & CO. LTD., 
Blackhorse Lane, althamstow, London, E.17 
Telephone : “A RKoooed 4411 (3 lines). 


HOWELLS 
ELECTRIC 


MOTORS 
DREDGERS 


LL TYPES 
FERGUSON “Buds (Port Gleseow), —_, 
PORT-GLASGOW 078 


FRICTION 
CLUTCHES 


All Types. Satisfaction Guaranteed. 


Mp te 
ALLDAYS & 
ONIONS 


BIRMINGHAM. LTD. 


HAMMER PNEUMATIC 


& STEAM 
“The machine with a BRAIN” 


SCIAKY 


SPOT ee 


SLOUGH 


Road Tanks. 











1505 





1132 








SPENCER - BONECOURT 
Patent Waste Heat Boilers 





$2, Farringdon Street, London, E.C.4. 1332 


BABCOCK 





VALVE 





VALUE . - 








| 


| 
| 




















ENGINEERING. JUNE 6, 1941. 


HIGH © 
CONTINUOUS '®! 
STRIP MILL — 


‘¢ Davy-United” Four-High 

and Cold Millis are designed to 
fulfil the most exacting require- 
ments of modern strip production. 











_ JUNE 6, 1941. 


THE GRAND COULEE DAM. 


(Continued from page 402.) 


As mentioned in the first article of this series, 
the Columbia River at the site of the Grand Coulee 
Dam flows through a canyon 1,400 ft. deep, 2,000 ft. 
wide at the bottom, and 5,000 ft. wide at the top. 
The formation is granite and before the position of 
the dam was decided on, diamond-drili holes, some 
of which were 880 ft. deep, were sunk in order to 
confirm that the rock was suitable for the enormous 
load to be imposed on it. As is usual with-igneous 
rock, the formation was found to contain many 
shrinkage cracks and grouting was employed to check 
seepage and prevent the development of uplift pres- 
sure. Before any concrete was placed, the bed rock 
below the heel of the dam was grouted to a depth of 
20 ft. to 30 ft. over an area 60 ft. wide. Pressures 
varying from 50.Ib. to 200 lb. per square feet were 
employed for this work. A high- grout cur- 
tain, extending to a depth of about 100 ft., was 
formed after the concrete had been poured over the 
foundation rock, Pressures as high as 1,000 Ib. 
square inch were reached during this stage. 
grouting had been completed, a single row of drain 
holes, 50 ft. deep and at 10-ft. centres, was drilled 





upstream of the grout curtain. Water entering these 
Fig.19. SECTION CC © 


drains passes to sumps, from which it is delivered to 
the downstream face of the dam. by pumps. 

Elevations of the upstream and downstream faces 
of the dam, and a plan, are given in Figs. 14 to 16, 
on Plate XX XV, various cross-sections being shown 
in Figs. 17 to 21, on that Plate and on this page. 
The dam is a straight gravity structure, 3,000 ft. 
long and 500 ft. wide at the base and 4,300 fi. long 
and 30 ft. wide at the crest. The height of the lowest 
bedrock to the crown of the roadway. along the top 
is 550 ft. Its volume exceeds 10,500,000 cub. yds., 
which is two and a half times greater than that of 
the Boulder Dam, which, however, is 727, ft.. high. 
Some of the main features of the dam, were, rau 
tioned in the general description which was, 
in our first article on page 361, ante, but it be 
desirable to make some repetition here, with added 
detail, in connection with the description of the 
drawings which we now give. The centrally-located 
spillway section is 1,650 ft. long and is divided 
into panels, each fitted with a drum gate, 28 ft. 
high and 135 ft. long, and each spanned by a 
reinforced-concrete arch bridge carrying the crest 
roadway. The bridges are shown in the elevations 
given in Figs. 14 and 15, and in the cross-section of 
the dam through the spillway shown in Fig. 20. 
The elevation of the spillway crest is at 1,260, and 
the top of the gates in their closed position is at 
elevation 1,288. 

At the base of the spillway there is a bucket or 
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leat as shown in Fig. 20. This is 90 ft. wide 
and 30 ft-deep. The depth, of its downstream edge 
below tail-water surface lével varies, at different 
seasons, from 30 ft. to 75 ft. The function of the 
trough is to dissipate the energy of the falling water 
and prevent serious erosion downstream. The 
achieved by this trough was a major 
problem in the design of the dam. As the possible 
capacity of the spillway is 1,000,000 cusecs, with a 
difference in head of 280 ft., it was to 
provide for the dissipation of 31,800,000 h.p., or 
19,300 h.p. per foot of gross spillway crest length. 
To solve this and allied problems concerning training 
walls, the design of the drum gates, étc., and to 
obtain information on wave and pool action, exten- 
sive model tests were conducted by Bureau 
Reclamation. These showed that trough 
50 ft. radius at the toe of the dam, 
the 1 in 1 slope of the downstream face, 
the most effective agent in dissipating the enormous 
energy concerned and at the same time could 
constructed without excessive cost. The curve 
which the 50-ft. radius curve of the trough 
pny. thn dered aged matin bos. ane’ 
numerous experimen’ 


eee. 


ity eS 


of the spillway, and midway between the. side walls 
of the model, a wave was obseryed to divide and 
travel to the two side walls, where it was reflected 
back to the centre of the stream. This was con- 
tinuously repeated. Had this dividing-wave action 
taken place on the dam works, the power-house 
sections of the dam and spillway training walls 
would have been exposed to very undesirable 
action. By modifying the model, it was found that 
increasing the effective depth of tail water eliminated 
the ,wave,, In the earlier experiments the down- 
stream lip of the trough had been at a considerably 
higher.elevation, but by lowering it to elevation 900, 
as in the dam, the tail water depth at the trough 
was increased and satisfactory results obtained. 
The Grand Coulee Dam has been referred to as the 
key structure of the Columbia River project. By 
this term it was implied not only that it will permit 
of the irrigation of the 1,200,000 acres of land, as 
described in our first article, but that by creating 
a storage reservoir 151 miles long, it will permit of 
the regulation of river flow as far away. as the 
mouth of the Snake River. The entire project which 
has been envisaged covers the building of six further 
power dams between Grand Coulee and the Snake 
River, and the possibilities of regulation which have 
now been provided, by conserying water at low 
periods, will double the amount of power which 
can be developed effectively at these points. This 





also applies to Bonneville, situated below, the con- 





fluence of the Snake River. In these lower reaches 
navigational faciljties, will also be greatly improved. 
In view of this function of the dam, the regulating 
arrangements at the spillway are of great importance. 
At times other than flood, this regulation will be 
effected by a series of sixty 8 ft. 6 in. diameter 
outlet conduits carried through the dam. They are 
shown in Fig. 21. Twenty of the conduits. are at 
low-water level, 20 at 100 ft. above this level, and 
20 at 200 ft.above it.. Each conduit is controlled by 
or | two gate valves. In the bottom row, these consist 
of a plain sliding gate valve and a Paradox valve 
in which a wedge supported on rollers moves the 
ee eS ee ee In the 

rows, Ring Seal gates are used, in which the 

leaves move on roller trains in guides in 
the valve-bodies. The leaves carry bronze sealing 
— on rubber, which move. horizontally 

the walve lifts. As shown in Figs. 14-and 21, 
the conduits are provided with trash-tacks at the 
inlet ends. 

The dam was built in numerous vertical coliamns, 
which varied in size from 50 ft. square in the spil!- 
way to 34 ft. by 25 ft..in some of the blocks opposite 
the power . They are to be seen in the view 
of the west end of the dam under construction which 

is given in Fig. 26, on page 450. At the time this 
photograph was taken, a 


had been dismantled to allow the ‘river to flow 
through slots left-jn the work for the purpose, as 
previously deseribéd. » The columns’ were «locked 
together by a system of vertical keys in the upstream 
|and downstream joints and horizontal keys in the 


| cross- stream joints. The joints were provided with 


|a pipe'and outlet-box grouting system, metal grout- 
| stops, being fixed across the joints near the faces of 
|the dam, The grout was applied under pressure 
| after the concrete, had, cooled. The concrete was 
| deposited in 5-ft, lifts, portable shuttering forms 
being used, which were moved upwards, as each lift 
was completed. It was placed by means of 4 cub. yd. 
bottom-discharging buckets, in layers of from 12 in. 
to 18 in. thick, and was compacted by means of 
vibrators. The surface of each eompleted 5-ft. lift 
was kept wet for 14 days after placing. The exposed 
surface was sandblasted, and a coat of grout applied 
to it before the next lift was run. A view showing 
the placing of concrete from one of the bottom- 
discharging buckets is reproduced in Fig. 25, on 
page 443. This shows work in progress in the 
neighbourhood of the downstream ends of two of 
the outlet conduits. 

As explained in connection with Fig. 3, on 
Plate XXVIII, ante, and as further. shown in 
Fig. 24, on page 442, the dumping buckets were 
handled by cranes travelling on high steel trestles, 
which were built over the dam works. The loaded 
buckets were transported to the cranes on fiat 
cars drawn by Diesel-electric locomotives. To 
cover the lower part of the dam, two trestles 
were built, one, 175 ft. high, with its centre, line 
93 ft. from the upstream face, and the other, 
.95 ft. high, 220 ft. farther downstream.. When the 
base of the dam had been laid, a third trestie, 
3,600 ft. long and varying in height from 185 ft. 
to 205 ft., was constructed for its completion. This 
third trestle is shown in Figs. 24 and 26, and part 
of one of the lower trestles can be seen in Fig, 3, 
on Plate XXVIII, ante. In all, 25,000 tons of steel 





were used in the coristruction of these trestles. As 
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Fie. 24. Construction TrestLe anD ConcreTs-Hanpiina CRANES. 


work progressed, the supporting legs of the trestles 
were buried in the concrete and were not recovered. 
The decks were removed. As before mentioned, the 
forms and buckets were handled by both slewing 
cranes and double-cantilever transporter cranes. 
Both types can be seen in the illustrations. The 
slewing cranes, which had 110 ft. jibs, were found 
particularly useful for handling forms. The concrete 
was mainly placed by the cantilever cranes, which 
had working ranges up to 330 ft. and could handle 
from 100 buckets to 160 buckets an hour. 

In view of the masses involved, much attention | 
was paid to the question of the cooling of the | 
concrete. It was placed at temperatures ranging 
from 60 deg. to 80 deg. F., and as the setting reaction 
is exothermic, it would have been possible for 
internal temperatures to reach 130 deg. F. As 
after a very long period, possibly some years, the 
dam would finally have settled down to a tempera- 
ture of about 50 deg. F., that of the surrounding | 
rock formation, the generation of initial high tem- | 
peratures would ultimately have resulted in the| 
formation of shrinkage cracks and possibly the | 
development of leaks. To eliminate the possi- 
bility of action of this kind, the concrete was pre- 
cooled to its final temperature during the construc- 
tion period. This was carried out by embedding 
in it a total length of 2,000 miles of 1-in. thin-walled 
steel tubing, cistributed in flat coils over the surfaces 
of the 5-ft. lifts, the horizontal sections of the coils 
being 5 ft. 9 in. apart. River water was cifculated 
through these coils, a final cooling to 45 deg. F. 
being completed in winter seasons. Internal 
chemical action, with a slight, rise in temperature, | 
will ultimately result in the attainment of the' 











desired steady temperature. This cooling operation 
resulted in the shrinkage of the 50-ft. columns, of 
which the dam is built up, by about ¥ in., opening 
up the construction joints between them. These 
openings were filled with grout, the seals already 
mentioned preventing its escape. This grouting 
was carried out from a series of main galleries and 


|adits formed inside the dam and illustrated in 


Fig. 20, on page 441. The passages also assist 
cooling and serve for inspection purposes. 

A section of the dam taken through the power 
house, and showing one of the 18-ft. diameter 
penstocks, is given in Fig: 19, on page 441. As 
previously mentioned, only the power house at the 
west end of the dam has been constructed, but the 
penstocks for the whole of the eighteen 108,000-kVA 
main units and the three 10,000-kW house sets 
have been installed. As a detailed description of 
the Grand Coulee penstocks, with drawings and 
other illustrations were given in an article entitled 
“ Penstocks for Hydro-Electric Power Plants,” 
by Mr. RB. J. Biér, which appeared ‘in our columns 
rather more than a year ago,* it is not necessary 
here to deal with this part of the work at any 
length. For conipleteness, it may be said, how- 
ever, that the penstocks are built up of steel plate, 
varying in thickness from } in. at the upper end 
to 1} in. at the lower. They were fabricated on 
site in 20-ft. lengths, the plates being delivered 
shaped and planed. Joints in plate 14 in. thick, 
or thinner, were made by automatic ‘welding 
machines; heavier joints, and the construction 
joints between the 20-ft. sections, were made by 





* ENGINEERING, vol. 149, page 349 (1940). 





hand. All joints were subjected to X-ray examina- 
tion before being approved. Steel-pipe transition 
sections of 45-ft. radius connect the 18-ft. diameter 
penstock linings with the 15-ft. diameter entrances 
to the turbine scroll casings. A number of the 18-ft. 
diameter sections after fabrication, and lined up 
ready for transportation to the dam, are illustrated 
in Fig. 27, on page 450. The sections were moved 
from the building yard on specially-constructed 
trailers, which were loaded on to a barge, fitted 
with a jib crane, and floated to site. 

The penstock linings were installed after the 
completion of the lower part of the dam, octagonal 
tunnels, 24 ft. across the flats, being left for their 
reception. The space between the penstock and 
the tunnel was finally filled with reinforced-concrete. 
The 15-ft. wide by 29-ft. 7}-in. high gate openings 
at the upstream face of the dam are connected to 
the steel penstocks by unlined concrete transition 
sections. At the upstream face, the penstocks are 
furnished with hydraulically-operated | plate-steel 
gates. These are provided with endless roller-trains, 
which travel on metal guides. Grooved bronze bars 
mounted on diaphtagms, and controlled by valves, 
make a watertight connection between the gate 
and dam face when the gate is closed. As shown 
in Figs. 14 and 19, trash-racks ‘are provided on the 
face of the dam to prevent floating debris from 
entering the penstocks. An air-bubbling system 
prevents the formation of ice on the trash racks. 

Of the total projected power installation at the 
dam, consisting of eighteen 108,000-kVA main units 
and, three 10,000-kW house sets, three main units 
and, two house sets have been installed. Theee are 
in the west power station. Thé east station, ulti- 
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mately to contain nine 108,000-kVA units, has not 
been built, but the foundations and penstocks have 
been completed. The main units are driven by 
Francis reaction turbines rated at 150,000 h.p. at 
330 ft. head, and 90,000 h.p. at 263 ft. head. They 
run at a speed of 120 r.p.m. The 151-mile long 
reservoir formed behind the dam has a total capacity 
of about 10,000,000 acre-ft. The upper 80 ft. of 
water storage, representing 5,000,000 acre-ft., is 
available for power generation. The flow of the 
river at the site of the dam varies from a minimum of 
17,000 cusecs to a maximum of 492,000 cusecs, with 
an average of 109,000 cusecs. The elevation of the 
water surface upstream of the dam varies between 
1,290, with the reservoir completely full, and a 
minimum of about 1,208. The surface of the water 
in the river immediately below the dam is at 
elevation 932 at times of low-water flow of 17,000 
cusecs. With a discharge of 492,000 cusecs, it is 
at elevation 985. The centre line of the turbine 
distributors is at elevation 938, so that the tail-race 
elevation varies from 6 ft. below to 47 ft. above this 
level. The average is from 5 ft. to 10 ft. above. 
The turbines operate under a net effective head 
varying from a minimum of 263 ft. to a maximum 
of 355 ft. For 90 per cent. of the time the effective 
head lies between 310 ft. and 345 ft. 

The three 150,000-h.p. turbines which have been 
installed are the largest ever built. They are de- 
signed for a maximum efficiency of about 93 per cent. 
at an output of 125,000 h.p. under a head of 330 ft. 
The spiral casing of each turbine, which is cast 
integral with the speed ring, is embedded in the 
concrete substructure of the power house, the centre 
line of the distributor, as already mentioned, being 
at elevation 938. The turbine pit is provided with 
a steel-plate liner, which extends from the top of 
the casing to elevation 951. The upper and lower 
turbine covers are bolted to the speed ring and 
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embody the wearing rings and plates and the 
bearings for the wicket gates which control the 
water supply to the runner. The upper cover also 
supports the single main bearing, stuffing box and 
gate-shifting ring. In view of the dimensions of the 
spiral casing, it was necessary to construct it in 
14 parts for transport. These are connected by 
radial-flanged bolted joints. The total weight of the 
casing is 260 tons. 

The turbine runner, of cast steel, is 16 ft. 5 in. 
in diameter and has sufficient strength to support 
its own weight, plus the weight of the turbine 
shaft up to the generator coupling, when it is resting 
on a facing on the lower eover. It is designed to 
withstand the stresses resulting from a runaway 
speed of 220 r.p.m., under maximum head, with the 
gate wide open and no load on the generator. It is 
provided with two steel wearing rings, one on the 
lower shroud and one on the crown. These are 
shrunk on and make a close running fit with sta- 
tionary wearing rings on the top and bottom covers. 
The shaft, of heat-treated open-hearth carbon steel, 
is made in two parts connected by integrally-forged 
couplings. It extends 43 ft. above the centre line 
of the turbine distributor to the peint at which it 
makes connection to the generator coupling. The 
shaft is 3 ft. 8 in. in diameter at this coupling and 
has an axial hole, 6 in. in diameter, from which 
four 2-in. diameter radial holes, adjacent to the 
lower flange, admit air to possible vacuum spaces 
in the turbine, in order to minimise vibration or| 
cavitation. The main bearing, 3 ft. 9 in. in diameter 
and 3 ft. 5} in. long, is oil-lubricated and lined with 
Babbitt metal. 

In addition to the main turbine bearing, there are 
two guide bearings, one below the generator rotor 
and one above. The latter is enclosed with the thrust 
bearing in a common oil reservoir. The thrust 








bearing has a total surface of 5,250 sq. in., giving a 





unit pressure of 400 lb. per square inch with a load 
of 1,300 tons. The upper guide bearings have areas 
of 600 sq. in., as compared with 3,450 sq. in. for the 
main ing. The generators, which produce 60- 
period, three-phase current at 13,800 volts, are 
star-connected. Each rotor is 31 ft. in diameter 
and has a flywheel effect of 150,000,000 Ib. at 1 ft. 
radius. At the lower side there is a brake ring, 
air-operated brake cylinders being provided which 
are capable of bringing the rotor to a standstill, 


| from half normal speed, in 74 minutes. The brake 


cylinders can act as jacks to lift the rotor suffi- 
ciently to permit the removal or adjustment of 
thrust-bearing parts. The generator casings are 
45 ft. in diameter and extend to a height of 22 ft. 
above the operating floor. The guaranteed efficiency 
of the machines is 93-4 per cent. at quarter load 
and 97-4 per cent. at full load. 

The power house contains two 72 ft. 8 in. span 
overhead travelling cranes for handling generator 
rotors, or other heavy loads. Each has two crabs 
of 175-ton capacity, and two 30-ton auxiliary crabs. 
By means of a load equaliser, the two cranes can be 
employed together to lift a load of 700 tons. In 
addition to these cranes inside the power house, there 
is a 14-ton travelling jib crane on a balcony on the 
downstream side of the station structure, and, on 
top of the dam, a 150-ton gantry crane and a 25-ton 
travelling winch. These external cranes handle the 
draught-tube and the penstock coaster gates. Access 
to the upper cranes is provided by a lift, the lower 
end of the shaft of which connects to the power 
station through a tunnel, as shown in Fig. 18. 
The coaster gates are of plate and structural steel, 
and are fitted with grooved bronze bars mounted 
on diaphragms, which move horizontally to make a 
watertight connection with the face of the dam 
when the gates are closed. For the upstream face, 
bulkheads are provided which can be placed over 
the coaster gates, These are handled by the 150-ton 
gantry crane. 

Of the 18 main sets which are ultimately to be 
installed at Grand Coulee, six will be used, during 
the high-water season, to supply the balancing 
reservoir which is an integral feature of the irrigation 
scheme that forms an important part of the whole 
project, as described in our first article on page 361, 
ante. As then explained, the balancing reservoir 
has been formed by constructing earth and rock-fill 
dams at each end of the Grand Coulee Canyon, 
through which the Columbia River flowed in the 
remote past. The water has to be pumped over a 
distance of 295 ft., with a rise of 295 ft. The 
pumping station is situated on the shore line up- 
stream of the west abutment of the dam, as shown 
in the plan given in Fig. 16, on Plate XXXV. An 
elevation and section of the trash-rack structure 
and dam, behind which the pumping plant is 
situated, are given in Figs. 22 and 23, on page 441. 

The ultimate installation will consist of 12 single- 
stage vertical-shaft centrifugal pumps, each having 
a capacity of 1,600 cusecs, against a head of 295 ft. 
They are direct-connected to 65,000 h.p. synchro- 
nous motors. The size of the units was chosen so 
that, with a full reservoir, one main generator could 
operate two pump motors. Water is supplied to 
each pump through a 14-ft. diameter welded steel- 
plate intake with a bell-mouth inlet, as shown in 
Fig. 23. The centre line of the pump is at eleva- 
tion 1203 and from this point the water is discharged 
through a 12-ft. diameter welded steel-plate pipe, 
800 ft. long, to a canal which leads to the balancing 
reservoir, 1-7 miles away. Water leaves the reser- 
voir through another canal, of 15,000 cusecs capacity, 
which feeds distributing channels. 

(To be continued.) 








THE INSTITUTE OF TRANSPORT.—It is announced that 
nine members and one associate member of the Institute 
of Transport will retire from the Council of the Institute 
on September 30. These comprise Messrs. V. M. Barring- 
ton-Ward, D.S.0., G. Ellison, O.B.E., N. D. Fawkner, 
M.C., 8. R. Hobday, O.B.E., G. Morton, E. E. Painter, 
W. M. Perts, M. Salt, B. G. Turner, and H. H. Crow, 
the last-named being the associate member. To fill 
the vacancies arising, the Council has nominated Messrs. 
Robert Davidson, John Elliot, W. C. Leslie-Carter, 
F. Lydall, J. B. Osler, O.B.E., P. R. Privett, E. W. 
Rostern, M.C., C. H. Sutherland, H. E. O. Wheeler and 
H. W. Elliott, Mr. Elliott being the associate member. 
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lees repr acamgeat 
| 400 tons to 600 tons capacity should be used in 
LITERATURE. _ order to reduce the clean-up cost in unloading. 

we | This is a small illustration of the practical advice 


: " _| which appears on almost every page of the book. 

wax and Cuanues H. Locumn. London; MeGrew-Hil | Although barges are a special case, there is frequently 
Publishing Company, Limited. [Price 28s.) a possibility of choice among other methods of 
Vanrtous articles dealing with the construction of transportation, and the information and figures 
large dams in the United States, which have been | $'V@@ should prove of much value in enabling that 
appearing in these columns in recent months, have choice to be made wisely. It is evident Gat, a 
indicated the remarkable developments in civil-| A™¢ticsn practice, light railways have been largely 
engineering plant which have taken place in that superseded by sead or erawier unite, but the anthors 
country. This matter is of such interest that many state that for fized, or long-distance, operations, no 


of these articles have consisted of descriptions of 
plant used, rather than of the work on which it was 
employed. None the less, as the plants dealt with 
were each incidental to some particular dam, the 
articles in no way constituted a review of the whole 
subject of constructional plant. Such a review is 
furnished by this volume. The authors do not con- 





costs, performance, etc., of plant of all 
are likely to prove one of its most 

for those who seek assistance in practice. The 
extensive of work on which these tables are 





fine their attention to the construction of dams— | based could not possibly have been experienced by 
there is, for instance, a chapter on canals, tunnels | @"y British engineer or contractor. In 


and penstocks ; but by far the greater part of the | this connection, it should 
book is concerned with dams. No doubt, this is| We have suggested that the . 
partly due to the authors’ special experience ; indeed, | With is beyond anything probable in 
it is stated in the preface that the “ work is largely an | this does not. necessarily apply to other parts of 
outgrowth of experience in building the great dams in| the Empire. The book is clearly written and well 
the Tennessee Valley.” The remarkable pro-| illustrated, with diagrams, drawings and | 
gramme of dam construction which has been | ‘tions of . As a small point, it ma, 
pursued during recent years in the United States, noted that Figs. 48 and 49 interchanged. : 
however, has introduced so many and varied pro- | sub-titles correctly relate to the text, but the 
blems that a description of the plant used effectively | trations do not. 
covers a large part of the whole constructional field. 

In view of the few major dams constructed in| 
this country and their small size compared with the | Z/ectrie Power Stations. Volume I. By T. H. Cann. 
American structures dealt with, it may be felt that London: Chapman and Hall, Limited. [Price 30s. net.) 
much of the information given has no application | MopERw electric power stations embrace almost 
to Great Britain. This is true in the sense that every application of engigeering. The multiplicity 
no dam in this country is likely to justify the of components and changes in practice may i 
expenditure of a million dollars, say, 200,0001.,|in part the absence of any recent 
on excavating and conveying plant, as was done in | text-book produced in this country on the 
the case of the Grand Coulee Dam ; ,but the main American engineers have been more 
argument of the book, the necessity for adequate | this respect as have the 
planning from the start, is more or less applicable | such books, some of which, descriptive and 
to small works as well as great. The manner in| have gone beyond the first edition. It was 
which this subject is handled may be indicated | pleasure, therefore, that Mr. Carr's text-book on 
by citing some of the early chapter headings, power stations, with its foreword by Sir Leonard 
which include Preliminary Planning; Preparatory Pearce, was examined. Volume I comprises nine 
Work—Access to Job; Shop Buildings and Utili-| chapters and covers a wide field, ranging from 
ties ; Construction Stages—General Plant Layout ;| fundamentals and civil work to turbines. The 
Detailed Schedules; Measuring Equipment Per-| author claims in his preface to deal with general 
formance—Analysing Reports. Following chapters | principles of design, construction, and operation, 
then deal in detail with the various types of plant | but he might have added that his approach was 
available for excavating, transporting, drilling, etc.| mostly via the avenue of description. Chapter I 

It is clear that the amount of special equipment | treats briefly the fundamentals of station design. 
which may be provided justifiably for any particular | If the precepts given were generally followed, 
job will be determined by the magnitude of the ' good design would result. The author has rightly 
whole undertaking, the smaller jobs being usually emphasised that reliability is one of the prime con- 
carried out with standard plant. This, however, | siderations in the generation of power ; reliability 
is no reason why a proper comparison between is the twin .brother of continuity of supply. 
first cost and performance should not be insti-| Chapter II, on civil works and buildings, contains 
tuted. The importance of this may be illustrated | good material on this important phase of construc- 
by the case of two types of tractor, quoted in tion. It is noted that the two illustrations of tur- 
the book. They were employed on the same work. bines show the main sets arranged along the turbine 
One, a heavy-duty model, cost 5,000 dols.; the house. The typical arrangements of switch-house, 
other, a lighter model, 4,000 dols. Over 12 months turbine-house and boiler-house are instructive. One 
working, for similar total expenditure, covering | statement does not conform with latest practice : 
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purchase, repairs and operation, the heavy model 
showed 5,353 actual working hours and a unit cost 
per working hour of 2-78 dols., the corresponding 
figures for the lighter unit being 4,814 hours and 
3-11 dols. The standard plant which is mentioned 
in many parts of the volume naturally refers to 
United States models, and ranges of similar extent 
are not available in this country. This, however, 
does not prevent preliminary investigation of the 
likely performance of the standard machines which 
can be obtained. 


| that steps should be taken to pour the concrete of 


turbo-alternator foundations continuously. Several 
reasons can be cited against this, but it is sufficient 
to mention that foundations for many recent large 
units were poured at intervals, suitable bonding 
and cleaning precautions being taken. There is a 
good chapter on circulating-water systems, in which 
the possibility of recirculation between outlet and 
inlet water is discussed. Cooling towers are briefly 
reviewed, and the various alternatives for conveying 
coal from ship, barge or wagon to bunkers are very 





An example of the comparative method followed 


clearly described. The desirability of a control house 


throughout the book may be given by reference to | for big schemes is wisely pointed out. Ash-handling, 
the sections dealing with transporting equipment. | like coal conveying, has become a distinct branch 
These examine the qualifications and disadvantages | of engineering, and care is required in selecting the 
of wheeled and crawler tractors, oil-engined lorries, | system. Chapter VI describes some types of plant. 
railways, overhead cableways, belt conveyors, hy- | Simplicity and durability with ease of replacement 





draulic pumping and barges. The whole of these 
methods of moving spoil, or constructional material, 
are clearly not applicable in most cases; the 
employment of barges, for instance, will be entirely 
@ matter of local conditions. Incidentally, it is 
stated that, for maximum economy, large barges of 


of eroded parts are the aims, and for these reasons 
water-sluicing systems have found favour in many 
stations. 

The longest and perhaps the best chapter is that 
on boiler plant. The matter deals with layout, 
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flue-gas cleaning and dust extraction, chimneys, 
pulverised fuel, reheater and forced-circulation 
boilers, mountings and instruments. It is some- 
what strange, incidentally, to find superheaters and 
desuperheaters under the main heading of stokers. 
In regard to the “ one boiler, one turbine.” combina 
tion mentioned, availability of boilers equal to that 
of turbines is, of course, a form of Utopia which 
every power engineer desires ; but there will always 
be a need for spare boilers to cope with annual inspec- 
tion ions. The author refers to the position 
of induced-draught fans. There is the strongest 
ease for placing them on the outlet side of grit 
arresters, but not on the outlet side of sulphur. 
extraction plant. Mountings deserve more space 
than is allotted to them. There is an interesting 
chapter on pipework, but it is curious that the 
researches of the Pipe Flanges Committee of the 
Institution of Mechanical Engineers are not included. 
In the last chapter, on turbines, lubricating and 
governing systems, and also instruments, are ably 
described. The half-tone illustrations are clearly 
reproduced, and the numerous diagrams are good. 
The book is well produced, and, as a general descrip- 
tive volume, can be recommended. It should prove 
useful to young engineers taking up power station 





SOME TEMPERATURE 
EFFECTS 
WITH COMPRESSED AIR. 


By A. L. Boa, A.M.I.Mech.E. 


It is well known that cold air for cooling purposes 
can be produced by using compressed air at the 
prevailing temperature in a machine to do work 

the work being done by the internal 
ied compressed air; and that, 
be discharged through a nozzle 
with the com- 
cooling effect is obtained (except 
possible evaporation of moisture ) 


Admittedly, the compressed air thus expanded does 
work against the atmosphere into which it discharges, 
but this work is done via the remote compressor 
and not by the internal energy in the discharged 
com air. » 

Tt is leas well known that, if a reservoir of com- 
pressed air be temporarily disconnected from the 
compressor, as by closing a valve, blowing it down 
through a nozzle does work against the atmosphere 
at the expense of the internal energy of the com- 
pressed air in the receiver. As im the previous case, 
the evanescent nozzle velocity does not provide 
a net cooling effect ; but, unlike the previous case, 
the work against the atmosphere provides a net 
cooling effect, because it is done by a body of 
compressed air disconnected from the compressor. 
In this case, the compressed air expands and cools 
inside the container, whereas air blown from the 
mains through a nozzle does not expand inside the 
mains, the difference being important. 

A further proof that expanding compressed air 
from a disconnected container produces coldness 
is the analogy with a rock drill which works non- 
expansively. At the end of the non-expansive 
working stroke in a rock drill, the cylinder is full 
of uncooled compressed air about to exhaust to 
atmosphere. It is well known that expansion to 
exhaust causes coldness exactly equal to the non- 
expansive work previously done (area a in Fig. 1). 
The work against the atmosphere is area b in Fig. 1, 
and area b = area a, so the work against the atmos- 
phere is equal to the work of admission. 
done by a rock drill appears as heat in the drilled 
hole, so that there is no net cooling of the locality. 

It follows that, when a disconnected body of 
com pressed air expands to atmosphere, it loses heat 
equal to the work done against the atmosphere. 
In figures, let 1 lb. of compressed air at p = 80 lb. 
gauge (94 lb. absolute) and 80 deg. F. (T,— 540 deg. 
absolute) be blown down from a receiver; then, 
when the pressure reaches atmospheric (p = 14 Ib. 


The work 





boiler, stoker, economiser, air-heater, draught plant, 


absolute) the temperature of the air inside will. be 
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T= 312 deg. F. absolute due to adiabatic expansion, | 
if no heat enters the reeeiver from the outside. | 
The weight of air inside will be only 0-258 Ib. at 
this low temperature, and 0-742 lb. will have been 
discharged at a temperature between 540 deg. F. 
absolute and 312 deg. F. absolute. The tive 
B.Th.U. (coldness) inside will be 0-258 C, T,= 14 
and the negative B.Th.U. outside will be 17-5 
(calculated from the mean temperature of the 
discharged air, discussed later, re ing work 
igainst the atmosphere), and 22-7 (area c, Fig. 1), 
represented by kinetic energy in the nozzle. The 
latter is merely temporary and is ineffective if 
not utilised to do aye work, so that the | 
actual cooling B.Th.U. 5 + 14 — 31-5, which | 
is the area of either a or bis in Fig. A. 

After blowing down to 14 ib. per square inch 
absolute, the air imaide will slowly 
constemt pressure anf more will 
only @-149 tb. remains inside at 
temperature of, say, 80 deg. F. (540 
Meanwhile, 14 B.Th.U. of heat will 
outside, cooling the external atmosphere 
utilising the imternal coldness. 
occurs before the cold residual air 


by expamsion is 17-5 + 14 = 31-5 B.Th.U. 

The considerations which establish the foregoing 
figures will now be discussed :— 

It is well known that the temperature ratio of 
adiabatic expansion is the pressure ratio raised to 
the power 7—* — 0-289 for air, ond thet 


entering side. As air blows off from the 
the pressure ratio decreases, the 
decreases according to the index law, 
temperature falls in both the remaining 
discharged air. The temperature of the 
air and the discharged air, at the instant 
pressure inside reaches 14 Ib. abs., is 540 
94\ @-tte 

abs., divided by (Zz) , which is 312 deg. F. 
By the gas law P V = w RT, the residual 

is 0-258 lb., and the discharged weight is 0-742 tb. 





To find the coldness produced outside, it is 
necessary to evaluate the mean temperature of the | 
discharged air and we must be able to plot tempera- | 
ture on a base of discharged weight, as in Fig. 2. 
Seeing that the inside and outside temperatures | 
during expansion fall together, the specific expanded | 
volume V ,, less the container volume V,, is a measure | 
of the volume discharged. In symbols, the weight 


discharged, w, is 


Vs— Vs 
Vv 


Substituting the volume ratio 
i 
:\y-1 
(7) 
1 
~t- (7) 
T, r 


T,= 7, (1 —w)"—"*, 
an equation connecting internal temperature and 


discharged weight. 
The mean value of T,, while the weight 


discharged 
rises from @ to 0-742 \b., is found by elementary 
calculus to be 


x 1 Ib. 


gives 


from which 


m — Y 
oan, (1 — 0-258") 


which gives the mean , as 440-8 deg. abs. 
The work done against the atmosphere by the 
discharged air is 
wCy AT = 0-742 x 0-2375 x (640 — 440-8) 
= 17-5 B.Th.U., | 
and this is the coldness produced by the discharged | 
air. The coldness promeue by warming up the | 


© ‘Thermodynamics for Engineers. By Sir J. A. Pwing ; :| 
page 75. 
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‘0. 258 lb. of residual air at constant (tmoxpherio) 

has been shown to be 14 B.Th.U., ¢ 
that the total coldness is 17+5 + 31-5 — area a 
or b of Fig. 1. 

The next step is to recharge the receiver and 
restore the condition of 1 Ib. of air at 
80 Ib. gauge and 80 deg. F. ; and if heat is generated 
during recharging, the net cooling of the locality is 
ite cdihagte teem tap Suk cnet tie Mie hoot in 
the second stage. The second or recharging stage 
can start anywhere between two extreme conditions, 
called case 1 and case 2, Case 1.—Delay recharging 
until the residual air warms up to the prevailing 
temperature (80 deg.), in which case there is 0 - 149 lb. 
<a ee eee abs. and 14 |b. abs., 


supplied. Case ‘2. immediately the 
internal has fallen to ic, in which 
Peary, evap yer air at 312 deg. F 
abs. and | ae 0-742 lb. of new com 
pressed air make rae 

The thermodynamical aspect of recharging the 
container offers rather pe features. The 
en eS eee e hot 
and, if so, to what extent? The writer put the 

Fig.1. 
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“NEE 
question to several friends with high academic quali- 
fications, and received a variety of replies :— 
Saar: a a is aceompanied by slight coldness 

Joule-Thomson effect); (2) that recharging pro- 
occa ili datens elite, and (3) that the 
heat of recompression of the residual air will appear, 
but no more. 

The fact is that the heat which appears is much 
greater than any of the foregoing suppositions, as 
will be shown. Not only is the residual air adia- 
batically recompressed, but the mew air, which 
itself expands when introduced inte the container, 
is also adiabatically recompressed. The first incre- 
ment of new compressed air is at first expanded 
down to nearly atmospheric pressure in the con- 
tainer and the residual air is slightly compressed 
by it. ‘The second increment not only further 
compresses the residual air, but also compresses 
the first increment of new air, while its expansion- 
pressure ratio is rather less than that of the first 
increment. Each successive increment has a 
| deereased expansion-pressure ratio and compresses 
the residual air as well as the preceding inerements 


of new air. 
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By the throttling law, previously mentioned, each 
increment of new air arrives in the container at the 
same temperature as that in the supply main 
(T = 5640 deg. F. abs.), the kinetic energy in the 
orifice of the admission valve quickly dying out. 
The ork of recompression of the new air consists 
of compressing air at the mains tempereture, 
T, = 540 deg. F. abs., to a final pressure of $4 Ib. 
abs. from a lower pressure varying from 14 jb. 
to 94 lb. The temperature ratio is the pressure 
ratio ‘to the power 0-288, the numerator of the 
presstire ratio being constant at 94, while the de- 
nomifator varies from 14 (p) to 94 (P). 

By elementary calculus the mean value r of the 
temperature ratio on a pressure base can be shown 
to be 





P — p*™ poses = T (mean) 


=F (1) 


r=y > 


- | Inserting figures, r = 1-225, so that the. average 


temperature of the recompressed new air will be 
rT,= 1-225 x 540 = 661-5 deg. F. absolute, and 
AT is 121-5 for the new air. Fig. 3, herewith, 
shows r plotted on a pressure base. During recharg- 
ing, it can be shown that the increments of admitted 
weight are exactly proportional to the increments 
of pressure, so that, in this case, the mean given by 
equation (1) is also a mean on a weight base and will 
give the true average temperature of the new air 
recom pressed. 

Consider Case 1, in which the residual air is 0-149 
lb. at 14 lb. absolute and T,= 540 deg. F. absolute : 
then the temperature of adiabatic compression to 


4 0.2868 
94 Ib. will be Gi T,— 936 deg. F., and the 


recompressed volume of residual air is 0-55 cub. ft:, 
by the gas law. The volume of the container, hy 
the gas law, is 2-122 cub. ft., so the volume of the 
adiabatically compressed new air (assumed to. be 
kept separate) is 1-572 cub. ft. 

The weight of 1-572 cub. ft. of new air at 94 Jb. 
and 661-5 deg. F. absolute is 0-604 Ib., and the 
container also holds 0-149 Ib. of-residual air recom- 
pressed to 94 Ib. and 936 deg. F. absolute. Mixing 
these quantities we have 0-753 Ib. in 2-122 cub. ft. 
at 94 lb. and 716 deg. F. absolute. To restore the 
original conditions in the container, namely, 1 Jb. 
at 94 lb. and 540 deg. F., the mixture must cool 
at constant pressure (94 lb.) and reduced volume 
so that more new air will enter at 94 lb. ‘The heat 
to be removed is 0-753 C, (716 — 540) = 31-5 
B.Th.U., and 0-247 Ib. of new air will enter at full 
pressure. Therefore, it is found that the heat 
generated by recharging (31-5 B.Th.U.) is exactly 
equal to the coldness caused by the previous blowing 
down. 

An analysis of Case 2 shows a similar result, the 
heat of recharging being 17-5 B.Th.U. to offset a 
loss of 17-5 B.Th.B. while blowing down. ‘The heat 
introduced into the container is exactly equal to 
the full pressure work of the make-up compressed 
air taken from the mains (0-851 Ib.), which is P V 
ft.-lb., where V is the volume of compressed air 
abstracted and P is the pressure per square foot. 
Unless the heat of recharging can be removed, ‘for 
example, by water cooling, no net cooling of the 
locality occurs. . The investigation establishes that 
no cooling can be achieved by compressed air alone 
unless it is utilised to do work against an actual 
load. Obviously, a locality could be cooled by a 
removable container recharged elsewhere, but the 
small amount of cooling per charge renders this 
impracticable or unattractive. 

The large quantity of heat generated in charging 
a container throws light on the origin of the heat 
which rather mysteriously appears in air motors 
and machines having appreciable clearance spaces 
or gaps. Very few engineers realise that merely 
filling a space with compressed air tends to produce 
a@ temperature above boiling point, partly beeause 
the fact is obscured by the large amount of metal 
in the container. The writer has seen many patent 
applications for compressed-air apparatus based on 
thermodynamical fallacies, and there is need for 
more information on the subject than is provided 
by most text-books. Mistaken ideas about fans 
and air motors are prevalent in quite exalted cireles 
and can even be found in papers read to professional 
institutions. 
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MEASURING PROJECTOR. ‘THE DEKKOR UNIVERSAL MEASURING PROJECTOR. 


Tue utility of the optical projector for checking the 
accuracy of contour of finished parts against a large-scale 
drawing is now accepted without question and the! 
equipment of most modern engineering works includes | 
projection apparatus by means of which such profiles | 
as those of screw threads can be examined in this way. | 
So useful, indeed, is the method that there has arisen | 
a general desire to extend it to large parts, a practice | 
for which the ordinary optical projector is not suited. 
An alternative method has, however, been introduced 
in the Dekkor universal measuring projector which is 
handled by Messrs. Alfred Herbert, Limited, Coventry, 
and is illustrated on this and the opposite pages. 
Before describing this instrument, it is perhaps as | 
well to outline briefly one of the difficulties attendant | 
on attempts to check large parts by the drawing- | 
comparison method. If a contour of, say, 2 in. in} 
length, is to be checked at a magnification of 25 dia- | 
meters, the drawing on to which the image of the work | 
is projected would have to be 50 in. long and would | 
have to be drawn within limits of +0-0025 in., to! 
give accuracy of measurement within +0-0001 in. | 
Apart from the question of the ability of the draughts- 
man to work to such limits, imperfections in the 
optical system and the known liability of the drawing 
paper to expand or contract with changes of humidity | 
would affect the results. 

The principle embodied in the Dekkor instrument is | 
that of making all the linear measurements with the aid | 
of slip gauges and micrometers, the combined errors of | 
which do not exceed 0-0001 in. Angular measure- | 
ments are made by a protractor having a very high | 
order of accuracy. No drawing is therefore required. | 
What exactly is involved will become apparent when 
an actual operation has been described ; in the mean- 
time the construction of the instrument may be briefly 
outlined. The base prominent in Fig. | is, in the main, 
a casing containing part of the optical system by which 
the work is projected on to a screen at a convenient 
height for the operator and measuring 14} in. by 11} in. 
The other parts of the optical system, viz., the pro- 
jection miscroscope, prisms and light source, are 
grouped on the top of the casing, where, also, the work- | 
holding gear is situated. Reference to Fig. 2 will | 
make the arrangement clear, the work in both Fig. 1 
and Fig. 2 being a worm. The light source is seen | 
at the right of Fig. 2, and the microscope at the left. | 
The magnifications available are x10, x25 and x 50. 
With the size of screen provided, which is as large as 
will permit of the degree of accuracy desired, it will 
be appreciated that. if the lowest magnification is 
used, less than 1} in. of the work can be seen at one 
time, while with a magnification of 25 times it is 
slightly less than 0-6 in. The work can, however, 
be moved so as to bring successive portions into view, 
the longitudinal movement provided being 6 in., | 
and the vertical movement 2 in. 

Referring to Fig. 2, the work slide can be identified 
by the two vertical clamps attached to it, the clamps 
in this figure holding the mandrel on which the worm 
to be checked is mounted. The work slide moves on 
a bar-like base, a small portion of which is seen at 
the left of the slide, to which @ attached a bracket 
carrying the micrometer for measuring the longitudinal 
movement. Just below the portion of the base visible | 
will be seen a small circular bar, in which two notches | 
may be distinguished. This bar is a sliding fit in a 
bracket attached to the work slide and bears at its end 
a leaf #pring pressing on the knurled handle of the micro- 
meter. The small hole seen at the left of the bracket 
indicates the position of a spring-loaded plunger, which 
engages with the notches of the circular bar. These 
notches are spaced to match standard slip gauges, 
one of which can be seen in place just below the 
left-hand end of the work mandrel, resting at the 
right against an anvil on the work slide and having 
the plunger of the micrometer bearing on its left-hand | 
edge. The slip gauges are inserted at the start of an 
operation by rotating the circular bar, so that the 
notches are not in line with the spring-loaded plunger, 
longitudinal freedom of movement being thus obtained. 

When a gauge of the desired length to enable the 
micrometer to function with less than a whole turn 
has been inserted, the circular bar is then turned back, 
so that the notches are in line with the plunger, in| 
which position the leaf spring is vertical. The bar is | 
now pushed in and the plunger enters the appropriate | 
notch, when the leaf spring makes contact with the | 
handle of the micrometer. Rotation of the micrometer | 
will then move the.work slide, which is mounted on | 
ball bearings, through the desired distance. The | 
amount of displacement from, say, zero is, of course, | 
the width of the slip gauge plus the micrometer reading. 
The micrometer drum is graduated to read to 0-0001 in., | 
and an adjustable reading lens is provided. The} 
shorter vertical movement, which requires a somewhat | 
simpler setting, also has a micrometer graduated to 
give the same reading. 























Fie. 1. Unrversat Prosecror rm Use. 

















Fic. 2. Worx Heap with WorM uNDER EXAMINATION. 


The method by which angular measurements are | the fine adjustment being effected by a frictional drive 
made is by means of a rotatable protractor which fits | actuated by the knurled nut seen in the upper right- 
in the screen, as shown in Fig. 3. It is provided with | hand quadrant. For the checking of radii, standard 
a peripheral scale reading to 1 minute of arc. It is| templates are. provided. Non-standard radii can be 


' rotated for rough setting by means of two small knobs, ' drawn on transparent paper and placed over the pro- 
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tractor screen. Alternatively, discs of the material 
known as “ Perspex,” which is much more stable than 
paper, can be used. These discs register in the metal 
rim of the protractor and have a minute central hole, 
which coincides with the axis of rotation of the pro- 
tractor. The material is transparent and sufficiently 
soft to take a legible mark from the point of a pair of 
dividers, so that any radius of unusual dimension can 
be described from the centre hole. Erasure may be 
effected by the use of emery powder and metal polish. 

The work slide as set up for checking the contour 
of a flat gauge plate is shown in Fig. 4, the plate 





Work Heap with Piate GavGE UNDER EXAMINATION. 








itself being of the dimensions given in Fig. 5. A 
detailed account of the operations involved in the 
examination of this ga will perhaps make the use 
of the projector more clear. In the first place, the 
optical setting is arranged for a magnification of 10 
diameters. Preliminary work consists of drawi 
on a Perspex dise radii of 0-375 in. and 0-125 in. to 
ten times full size, and clamping the gauge to the work 
slide so that the top 2 in. is exposed and the edge a is 
square with the top of the slide. The focusing of the 
image on the screen is effected by rotation of the 
small handwheel seen directly in front of the operator 
above the screen. The protractor is set to zero and 
the examination is commenced. The work slide is 
moved horizontally until the edge a and the vertical 
line of the protractor coincide. The protractor is 
rotated to 15 deg., i.e., to the complement of 75 deg. 
The work slide is moved vertically until the edge 6 
coincides with the set protractor line, the protractor 
being rotated if it is then found necessary to measure 
any error in the angle of this edge. If there is no 
error the point of intersection of the edges a and b 
now lies on the axis of rotation of the protractor. 
Vertical and horizontal micrometer readings are then 
taken and the protractor is re-set to zero. 
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The next step is to insert a 1-in. slip gauge between 
the micrometer and the work slide anvil and to move 
the work slide with, of course, the micrometer until 
the edge ¢ coincides with the vertical line of the pro- 
tractor, adjustment of this being made to measure 
any angular error. Differences in longitudinal micro- 
meter readings indicates any error in distance from 
edge a to ec. The ractor is again rotated to 
15 deg. and the work slide is moved vertically until 
the edge b coincides with the protractor line when the 
point of intersection of the edges 6 and ¢ now lies 
on the axis of rotation of the protractor. The difference 
in the vertical micrometer readings indicates the 
dimension from the point of intersection of the edges 
a and 6b, to the point of intersection of the edges } 
andc. The work slide is then moved until the 0-125 in. 
radius coincides with the circle previously drawn and 
the two contours can be compared. The position of 
the centre of this radius relative to the edge a and the 
point of intersection of the edges a and 6 is then ascer- 
tained from micrometer readings. A 2-in. slip gauge 
must be now introduced and the micrometers adjusted 
so that the 0-375 in. radius coincides with the drawn 
circle and the contours of image and circle can be 
checked. The micrometers are read as before to 
obtain the relative position of the centre of this radius. 
The protractor is once more rotated to measure the 
angle of e d, and the work slide moved until the 
edges d and e coincide with the two lines at 90 deg. 
on the protractor, the necessary adjustment being 
made to measure individual angle errors. Micrometer 
readings are next made to obtain the relative position 
of the theoretical intersection point of d and e. The 

e, f, g, and their intersection points, are similarly 
dealt with. 

It will be clear that the contours of radii, as distinct 
from their positions, are checked against circles 
drawn by the operator. These circles can be checked 
on the projector by mounting a suitable straight edge 
on the work slide and bringing the image of its edge 
into contact with one side of the drawn circle. The 
straight edge is then moved across the diameter of the 
circle by the micrometer control and the diameter can 
be measured to 0-0001 in. Any slight error in diameter 
can be compensated for by using either the inside or 
outside of the line. A magnification of ten diameters is 
usually satisfactory. As described above, the use of 
the instrument may appear complex, but it is claimed 
that it gives both increased speed in checking and 
increased accuracy of measurement, while it is not 
necessary to wait for an enlarged drawing to be pre- 

red. 

PeThe projector is made by Messrs. Adam Hilger 
Limited, 98, St. Pancras Way, London, N.W.1. 








THE USE OF CAST IRON IN 
BUILDING.* 
By S. B. Hammron, M.Sc., A.M.Inst.C.E. 
(Concluded from page 425.) 


The Experimental Period.—The period from 1830 to 
1850 may be considered as that when cast iron was 
the most important material used by structural engi- 
neers. Its strength and properties were known, and 
the variety of form in which it could be cast encouraged 
its use for ornamental purposes. Speaking of the year 
1834, James Nasmyth wrote :—‘“ Among the other 
well-known men to whom I was introduced at Liver- 
pool was John Cragg, a most intelligent and enter- 
prising ironfounder. In order to exhibit, in an impres- 
sive form, the uses of his favourite metal, he erected 
at his own cost a very elegant church in the northern 
part of Liverpool. Cast iron was introduced, not only 
in the material parts of the structure, but in the Gothic 
columns and Gothic tracery of the windows, as well as 
into the lofty and elegant spire. Iron was also employed 
in the external ornamental details where delicate yet 
effective decoration was desirable. The famous archi- 
tect Edward Blore, was the designer of the cliurch.” 

The Culminating Period.—The columns and arches 
of Paddington Station (1849-1854) provide a good 
example of the use of cast iron in a new type of struc- 
ture, perhaps happier than attempts to imitate Gothic 
details in a material of which the properties were far 
removed from those of stone. The elaborately decorated 
castings of the Coal Exchange in Fenchurch Street, 
London, are also worthy of note as an example of the 
taste of 1849. The culminating period of cast-iron 
construction must be considered to have arrived with 
the building of the Crystal Palace (1850). This amazing 
structure housed the Great Exhibition in Hyde Park 
in 1851 and afterwards formed for many years a land- 
mark dominating South London from the heights of 
Penge, until its destruction by fire on November 30, 
1936. The credit for that great work must be distri- 
buted between the Royal Society of Arts, which first 





* Paper read before the Newcomen Society, in London, 
on Wednesday, April 23, 1941. Abridged, 
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decided to promote the Exhibition; H.R.H. Prince 
Albert, who, as President of the Society, threw into 
the project his great energy and influence ; Mr. Joseph 
Paxton, who suggested the form of a giant greenhouse, 
and fought down all opposition to his scheme ; and— 
by no mieans least—Messrs. Fox, Henderson and 
Company, who organised the design, manufacture and 
assembly of the thousands of interchangeable parts. 
The cast iron in the building amounted to 3,500 tons. 
Castings from the firm’s own foundry in Smethwick, 
and from two others in Dudley, were machined to fit 
together at the site. All girders, as they were unloaded 
from the wagons, were weighed, clamped in a frame 
with ends which corresponded with the girder-connec- 
tions, loaded at two panel points by hydraulic jacks to 
their proof load, released and stacked, all in four 
minutes. The wooden gutters, which, when trussed 
formed the gutter beams, were of a pattern devised by 
Paxton, cut in a moulding machine arranged by Mr. 
Couper, of Messrs. Fox, Hendersan and Company, 
which cut out 2,000 ft. per diy. 

The Decline of Cast Iron.—Having traced the growth 
of cast-iron construction from its tentative use by 
millwrights to the framework of important public and 
commercial buildings, it remains to explain briefly the 
causes of its ultimate decline. Following Henry 
Fielder’s patent of 1847 for building up beam sections 
by riveting angle-iron flanges on to plate webs, the 
compound wrought-iron beam gradually superseded 
the cast-iron beam for large spans. Wrought iron, | 
however, could not be produced in large sections and 
the fabrication of these from plates and angles was 
expensive. It was the introduction of mild structural | 
steel, in large billets, which eventually rendered cast 
iron obsolete as a structural material. It remained until 
the end of the century the common material for 
columns, for which it possessed several advantages ; 
its compressive strength was high ; it could be moulded 
into ornamental shapes; and it required mo covering 
but paint. The typical city warehouse erected during | 
the Victorian expansion of industry and commerce 
was a shell of heavy brickwork with wooden floors, 
timber beams, often flitched with iron plates, and 
cast-iron columns. The day of cast iron is over; but 
while it lasted the material gave to engineers an 
opportunity to develop methods of construction, and | 
a theory of structures, which greatly eased their task 
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BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s, 3d. including postage. 

Glass for Glazing.—The preparation specification 
for glass for Se definitions and termino- 


logy of work on was carried out by the British 
Standards Institution at the request of the glass manu- 
facturers themselves. The first part of the new specifica- 
tion (No. 952-1941) contains definitions and is divided 
into five sections respectively dealing with transparent 
glasses; translucent ; glasses; other 
forms of glass—such as wired, prismatic and lead 
glass; and miscellaneous glasses—such as Thermolux 
and neutral-tinted and non-actinic glass. Part 2 relates 
to the terminology of work on glass and contains 
definitions relating fo typical processes for the cutting, 
obscuring, silvering, ing, staining, pai ting. firing 
and bending of glass. The portions specification 
dealing wih the cutting and bending of glass contain 
a number of informative line diagrams. [Price 3s. 6d. 
net, or 3s. 9d. including postage.) 

Transformers for X-Ray Purposes.—A revised edition 
of specification No. 326, which deals with the electrical 
performance of high-tension transformers for X-ray 
purposes, has now issued. The necessity for this 
revision arose from the fact that the specialised know- 
ledge of the conditions ining to X-ray work 
had progressed i since the first issue of the 
specification, in October, 1928, and that ep 
should be taken of the expert knowledge now availab 
to modernise the specification and make it of greater 


| Ma. J. Remw-Youne, 
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PERSONAL. 


director of Messrs. Vickers 
Limited, and associated companies, has joined the board 
of the Iron Trade Employers’ Insurance Association, 
Limited, Iron Trades House, 21-24, Grosvenor Place, 
London, 8.W.1. 

Mr. F. W. Hawxsworts has been appointed chief 
mechanical engineer of the Great Western Railway in 
succession to Mr. C. B. Cotzert, who is to retire shortly. 

The Liverpool office of Messrs. Tae FALKIRK IRON 
Company, Loarrep, Falkirk, Stirlingshire, has been 
transferred, from South Castle-street, to Produce Ex- 
change Buildings, Victoria-street. 

Mr. F. S. Mrrman, managing director of the Northern 
Aluminium Company, is acting in a voluntary capacity 
as Controller of Materials for fighter and fleet air-arm 
aircraft in the Ministry of Aircraft Production. 

Mr. H. K. Worwer, M.Sc., formerly lecturer in 
metallurgy at the University. of Melbourne, Australia, 
has been appointed assistant research officer in the 
Commonwealth Scientific and Industrial Research 
Organisation. 

Mr. H. E. G. Wesr has been appointed managing 
director of Mesars. Newton Chambers and Company, 
Limited, Thorncliffe, near Sheffield, a position. which has 
been in abeyance’since the death, in 1934, of Mr. W. 
NEWTON Drew, who combined it with that of chairman 
of the Company. Mr. West has been with the firm since 
1919. 

Messrs. W. T. Hewiey’s TeL_ecrarn Works Com- 
PANY, Lorrep, inform us that their store and office 
staff, at 11, Holborn Viaduct have been removed to 
Demby House, Carlton Avenue East, Wembley, Middle- 
sex. (Telephone, Arnold 5241.) 











practical value. The various sections of the specifica- 


tion relate to the standard regulation, frequency and | 


number of phases of the transformers, the classes of 
rating, the limits of temperature rise, and high-voltage 
and performance and type tests. In addition to a 
number of alterations to these sections, an appendix 
dealing with the electrical performance of complete 
high-tension generators, has been added. 

Slip or Block Gauges.—In order to facilitate the 


NOTES FROM THE NORTH. 


Griaseow, Wednesday. 


| 

Scottish Steel Trade.—Production at the Scottish steel 
works is being well maintained and the plate mills 
especially are operating at full capacity. Shipbuilding 
material is in strong demand and boilermakers are con- 
suming a heavy temmage and are specifying freely for 
their requirements. The demand for sectional material 








manufacture of slip gauges and so augment their | 
supply during the war, the British Standards Institu- | 
tion has issued, on the recommendation of the Ministry | 


when they came to apply wrought iron and structural 


: : ‘ 5 current output is for Govern- 
steel. e ingenuity and courage of the Nineteenth | is also heavy. Mest of the on 


ment contracts and makers are finding that forward 





Century pioneers was not wasted; we are benefiting 
to-day from their efforts. 








INSTITUTION ELECTIONS. 
IxstiteTion oF SrrecTURAL ENGINneeERs. 
Member.—Abe Graff, B.Se., A.M.Inst.C.E., Johannes- 
burg, S. Africa; Frederick William Elliott Vanstone, 
Paignton, S. Devon. 
Associate Member to Member.—Thomas John Bray. 
Aberdeen. ; 








Associate.—Mak Chun Poy, Canton, China. 
PaNaMa CANAL TrRarFric.—During the 12 months 
ending February, 1941, the mumber of toll-paying 


merchant ships which passed through the Panama Canal 
was 4,957 and they carried 25,877,831 tons of cargo. 
The corresponding total for the 12 months ending 
February, 1940, were 5,770 ships and 28,942,554 tons of 
cargo. 


THe LaTe Mr. M. van Sicten.—We have recently 
received news of the death of Mr. Matthew van Siclen, 
chief engineer of the Coal Economics Division of the 
United States Bureau of Mines, which oceurred on 
Masch 3, in Tucson, Arizona. He was born in New York 
City, on November 8, 1880, and attended Stone School, 
Cornwall-on-Hudson, New York, and Amherst College. 
He graduated at the latter institution in 1902, and 
received the A.M. degree in 1905. In 1906, he was| 
awarded the E.M. degree of the Columbia University 
School of Mines. Mr. van Siclen began his professional | 
career as @ surveyor on the staff of the Tennessee Copper | 
Company, and from 1907 until 1913 worked in Mexico! 
as superintending engineer of a number of copper, lead, 
silver and gold mines. During the last war he served as 
Ist Lieutenant in the Army Air Corps and for two years | 
after the war was an examining engineer for the War | 
Minerals Relief Commission. In 1921, Mr. van Siclen | 
became assistant chief mining engineer of the Bureau | 
of Mines, and, in 1924, became chief of the Mining | 
Division of the Bureau. In 1926, he left the Bureau and 
opened a practice as a consulting mining engineer, | 
performing work for the Turkish Government from 1933 
until 1935. Later he rejoined the Bureau of Mines and | 
at the time of his death was chief engineer of the Coal 
Economics Division, as stated above. 


of Supply, certain war-e amendments to 
specification No. 888-1940, which relates to slip (or 
block) gauges. These amendments provide for a slight 
relaxation of the i errors in length of work- 
shop gauges and introduction of a new grade to be 


known as “ W 


will only be supplied to a certificate i by the 
Ministry of Supply. I tion departments should 
accordingly order “ Workshop A” slip gauges for 


applications where “ Inspection ”-grade were 
formerly employed, and “* Workshop B” should 
be ordered for use in the shops. Copies of amend- 


ment slip, for pasting into specification No. 888-1940, 
may be obtained gratis by sending a stamped addressed 
envelope to the Institution. 








BOOKS RECEIVED. 


Board of Education and Ministry of Labour and National 
Service. HandBook of Workshop Calculations. London : 
H.M. Stationery Office. [Price 3d. net.] 


bookings are somewhat slow. In the black steel-sheet 
trade the demand is steady and a considerable tonnage 
is on order. Steel scrap is not very plentiful at present 
and steelmakers have had to employ a larger proportion 
| of pig-iron in their charges. Rumours have been current 
recently of a possible advance im prices, but no change 
|has been made yet. The following are the current 
quotations :—Boiler plates, 171. 128. 6d. per ton; ship 
plates, 161. 3s. per tom; sections, 15/. 8s. per ton; 
medium plates, } in. and thicker, rolled in sheet mills, 
21%. 158. per ton; black steel-sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 


Malleable-Iron Trade.—There has been no change in 
the position of the malleable-iron trade of the West of 
Scotland and as order books represent a good tonnage, 
steady employment is general. The re-rollers of steel 
bars, however, have no improvement in conditions to 
report, and fresh business is not plentiful. Good stocks 
of semies are held and any urgent orders can be dealt 
with rapidly. The current prices are as follows: 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 





The American Society for Vesting Materials. Symposium | steel bars, 17/. 15¢. per ton, all for home delivery. 


on Significance of the Tension Teast of Metals in Relation 
to Design. (i) The Tension Test. By C. W. MacGreeor. 
(ii) The Strength Features of the Tension Test. By F. B. 
Seeiy. (iii) The Limited Significance of the Ductility 


Presented at the Forty-Second Annual Meeting at | 
Allantic City, N.J., June 26, 1940. Philadelphia, Pa., | 
U.S.A.: Offices of the Society. 


Scottish Pig-Iron Trade.—Conditions in the pig-iron 
trade of Scotland show no change and all the furnaces 
in blast are operating at full capacity. The general 


| demand is strong and the current output of hematite 


Features of the Tension Teast. By H. W. GILLetr. | and basic iron is rapidly taken up by consumers. The 


demand for foundry grades is fair and tends to improve. 
Stocks of raw materials on hand are satisfactory. The 


| following are to-day’s market quotations :—Hematite, 


United States National Bureau of Standards. Report) 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, 


BMS 65. Building Materials and Structures. Methods | 
of Estimating Loads in Plumbing Systems. By R. B.| 
HvunTER. Washington : Superintendent of Documents. | 
[Price 10 cents.) 

Story Bridge, Brisbane. Published by the Queensland 
Government to Mark the Occasion of the Opening of | 
the Bridge, 6th July, 1940, by His Excellency the Governor 
of Queensland. Brisbane: Bureau of Industry. 

United States Bureau of Mines. Bulletin No. 427. | 
Reconnaisance of Gold Mining Districta in the Black 
Hills, S. Dak. By P. T. ALISMAN. [Price 20 cents.] | 
Bulletin No. 429. Fire Retardant Treatments of Liquid | 
Oxygen Explosives. By A. R. T. Denves. [Price 
20 cents.] Bulletin No. 432. Quarry Accidents in the | 
United States During the Calendar Year 1938. By | 
W. W. Apams and Virermnta E. Wrenn. [Price | 
15 cents.] Washington: Superintendent of Docu- | 
ments. 


| “* War Gases : 


both delivered at the steel works; foundry iron, No. 1, 
6l. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 





War GASES AND THEIR Errects.—The Ministry of 
Home Security has issued a reprint of a chart entitled 
their Nature, Effects and First -Aid 
Treatment.” This contains a description of all war 
gases likely to be used by the enemy, together with their 
possible effects. A special feature is the inclusion for the 
first time ef a short summary of the appropriate first-aid 
treatment. A.R.P. officers and others in large works, 
who give gas instruction, will find the chart of considerable 
assistance. Copies may be obtained from H.M. Station- 
ery Office, York House, Kingsway, London, W.C.2, price 
3d. per copy or 3s. 6d. for 25 copies, postage included in 
both cases. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Industrialists in South Yorkshire 
welcome Mr. Ernest Bevin’s statement that Sunday 
work in the arms factories is to be cut down as much 
as possible. Sir Samuel Osborn, president of the Sheffield 
and District Engineering Trades’ Employers’ Association, 
states :-—*“ It has been found that the time lost during 
the week was greater than the gafh made on Sundays. 
The men have been anxious, naturally, to work on 
Sundays, but as a result of trying to work seven days 
a week their output during the week has suffered, and 
the war production effort has not benefited.” Trade 
union circles point out that a seven-day week does not 
generally increase production. Operations were resumed 
to-day at the steel and engineering works after a break 
of two or three days. Maintenance men have, however, 
been at werk during the holiday, and urgent repairs 
have been carried out to furnaces and machines that have 
accounted for record outputs since Easter. On the 
whole, the general position shows little change. Business 
in raw and semi-finished materials is substantially 
greater than it was a year ago, and commercial buyers 
are obtaining steady supplies. In the heavy machinery 
and engineering branches there is a strong flow of orders 
on both war and commercial account. The recent 
improvement in the call for railway rolling stock has 
been well maintained. British railways are coming into 
the market to a greater extent and are ordering supplies 
of rails, points and crossings, wheels, axles, springs, 
tyres and buffers. The demand for steelworks’ and 
ironworks’ machinery and related equipment remains 
steady. Electrical plant is a progressive line. Makers 
of agricultural steel, machine parts, and implements are 
accounting for a larger turnover. The special-steel 
making branches are operating at full capacity. 

South Yorkshire Coal Trade.—Larger outputs are being 
accounted for at the majority of collieries in this district. 
At some pits production has suffered as a result of 
absenteeism, together with a shortage of wagons. The 
inland demand for coal has been maintained ; industrial 
coal is moving in larger quantities and locomotive fuel 
is in strong demand. Smalls and slacks are in better 
request, and all types of cokes are in strong demand. 








FLYING AMBULANCE For THE R.A.F.—The employees 
of the Baltimere and Ohio Railroad, through the medium 
of British railwaymen, have presented a cheque for the 
purchase of @ flying ambulance for the Royal Air Force 
to be named after Lord Stamp, the late chairman of the 
London Midland and Scottish Railway. 





Moror Larvgspoat “Guipe or DuNKIK.”—A new 
motor lifeboat has been delivered to Cadgwith, Cornwall, 
to replace the pulling and sailing vessel previously 
stationed there. She is named the Guide of Dunkirk 
and her cost has been defrayed from a gift of 5,0001. from 
the girl guides of the Empire. The vessel had just been 
completed in a building yard on the East Coast at the end 
of May, 1940, and she was one of the 19 life-boats of 
the Royal National Life-Boat Institution which helped 
to bring the B.E.F. home from Dunkirk. Her name, 
Guide of Dunkirk, was chosen at the request of the 
Girl Guides Association. She is a light self-righting life- 
boat of a new type and her length is 35 ft. 6 in. Her 
weight, before launching, is 6} tons, and she is fitted with 
tanks which automatically fill with half-a-ton of water 
as soon as she is afloat. This water ballast renders the 
vessel more stable and also helps to right her if she 
should capsize. The propelling machinery consists of 
a 35-h.p. engine giving the vessel a speed of just over 
seven knota, 


INCENDIARY Boms DeTecror.—The light-sensitive 
selenium cell, known as the Radievisor, which has various 
well-known applications, is now being used for the 
détection of incendiary bombs, the light from which 


different parts should the fire-fighting squad not be 
enough to deal with all at once. It is stated that the 
Institution of Electrical Engineers has submitted a 
memorandum to the Ministry of Home Security pointing 
out the advantages of this cell for the detection of 
incendiary bombs. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—The large and increasing imports 
of iron and steel from the United States and the 
Dominions and the maintenance of the heavy aggregate 
tonnage output from the North East Coast works are 


small additions to emergency stocks. 


121. 5s.; hard billets at 131. 12s. 6¢.; joists and sections 
at 151. 8s. ; heavy ship plates at 167. 3s. ; and heavy rails 
at 141. 10s. 6d. 


Scrap.—The exceptionally heavy deliveries of iron 
and steel scrap are still not sufficient to meet fully the 








Saturday, October 25. The exhibition will include a 
section on scientific and technical photography, covering 
photo-mi hs, radiographs, geological and metal- 





graphy. There are no entry fees, but exhibitors must 
prepay return postage or carriage. Exhibits must be 
at the Society’s House on or before Saturday, 





Inetrrcre or BririsH FouNDRYMEN.—The 
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be obtained from the Secretary of the Institute, St. 
John-street Chambers, Deansgate, Manchester, 3. 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.-—Meter and 
Instrument Section : To-day, 1 p.m., The Waldorf Hotel, 
Aldwych, W.C.2. Informal Luncheon. South Midland 
Students’ Section: Thursday, June 12, 7 p.m., The 
James Watt Memorial Institute, Birmingham. Annual 
General Meeting. “ Electronics,” by Mr. 
E. May and Flight-Lieut. Newnham. 

ENSTITUTION OF THE RUBBER INDUSTRY.—London 
Section : 











Carpirr, Wednesday. 
The Welsh Coal Trade.—The introduction of the 
Essential Work Order to the coal-mining industry as 
and from May 31 was generally welcomed by the Welsh 
steam-coal market. It was also felt that the “ attendance 
bonus ” of ls. a day payable to the men, only if they 
presented themselves for work each day would do much 


to overcome which has severely curtailed 
outputs in the past. Although it actually came into 
operation on May 31, it did not come into general appli 


tinued to display considerable activity during the week. 








CHARTERED SurRVEYoRS’ INSTITUTION.—The list of 
prizes awarded in connection with the 1941 professional 
examinations of the Chartered Surveyors’ Institution 
has now been issued. The Penfold Gold Medal and 
Driver Prize has been awarded to Mr. Arthur Saint, of 
Nonnington, Kent; the Wainwright and Institution 
Prizes to Mr. Donald Schofield, of Chester; the Gals- 
worthy and Quantities Prizes, to Mr. W. F. Hanks, of 
Bexley Heath, Kent ; the Crawter Prize, to Mr. J. T. C. 
Kennedy, of Downpatrick, Co. Down ; the John Gilchrist 
Prize, to Mr. I. R. Cunningham, of Edinburgh; the 
R. Irwin Barr Prize, to Mr. H. J. G. Samuel, of Ratho, 
Midlothian; the Hyman Marks Prize, to Mr. 8. L. 
Ferguson, of Cambridge; and the Julian Rogers Prize, 
to Mr. T. G. Barrows, of Glasgow. 
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THE GRAND COULEE DAM ON THE COLUMBIA RIVER, WASHINGTON, U.S.A. 


(For Description, see page 441.) 


. 26. West Enp or Dam unpsrR ConstTrRvcTIon. 


STEEL FOR HOME CIVILIAN 
REQUIREMENTS. 


We have been informed that authorisations for the 
acquisition of steel for home civilian requirements, 
which, hitherto, have been licensed by the Iron and 
Steel Control of the Ministry of Supply, under Symbol 
B.T.2, will in future be authorised by the Board of 
Trade. Applications for form M for this. purpose 
should now be addressed to the Assistant Secretary, 
Industrial Supplies Department, Board of Trade, | 
Millbank, London, S.W.1. In general, applications 
should be made by the manufacturers of the goods | 
embodying the steel and not by the purchasers. | 
Separate application forms must be completed for steel | 
required for the repair and maintenance, or extension, 
of plant, and the tonnages needed for this purpose must 
not be included in applications for steel for the produc- | 
tion of manufactured articles. The Iron and Steel | 
Control, however, will continue to issue licences for | 
iron castings and for high-speed steel containing 
14 per cent., or more, of tungsten. Applications for | 
licences to obtain iron castings should, therefore, | 
continue to be made, in duplicate on form S.C. 11 K, | 
to the Controller of Iron and Steel, Iron Castings | 
Section, Ministry of Supply, Ripley, Derbyshire, while | 
applications for high-speed steel should still be made, | 
in duplicate on form S.C. 4/0, to the Controller of | 
fron and Steel, Ministry of Supply, Ashorne Hill, near | 
Leamington Spa, Warwick. Applications for tin-plate, | 
terne-plate and black-plate should be made, by actual | 
fabricators only, to the Administrator of Tin-Plate | 
Distribution, 50, Charing Cross, London, 8.W.1. 











ENGINEERING, June 6, 1941 





Fig.14. 
Control Cable _ Trane 
Gallery ee 1286-8 
> ¥ sa! — ae 


Fig 17. SECTIONAA Drain froin 


Ly crane Rails pong Plc Station Service 




















GRAND COULEE DAM ON 





D 
Top of Dam EL. 1311-08 
| 
Main Unit Trash Racks | | 
Ht LI Lt 
7 W/ 
D 
$+ 1 TT 
} 



































met NEUE 


‘ 
UNDEVELOPED POWER PLANT vy 














THE ¢ 
(For Deser; 
U 
WITT | 
| | 
| | 
VV ry 
F a 
| 
co oo on | 00 | | 00 et 
oo} ioc) joc! joc! joe! tt 
+ = = — 
| 
Pad “4, 























J 








PLATE XXXV. 


Fig.18. SECTION BB 


'Spasing 


Joints at 50 
/toRi Abutment ; 
ti ey 


i 


POWER PLANT 


U.S.A. 


Contraction Joint Spaces at 40'&-yl oad 
° - » _ » 2%6=520° 


} 


/ / 
l/ 
eg) 


pe 
\ 
/ 


| 





---- ff ------> 


s 
Racks 











WASHINGTON, 


pit] / "4 » ra 


| 


\ | 





dl 





| 





Jitiiy | 


Spaces at 50's 1100'-- - -- ---- 


VIA WATOOS 


C@MBIA RIVER, 


~ 





E 














ENGINEERING. 


451 











__ JUNE 6, 194I. 
ENGINEERING. | 
Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London W.C.2. 
Wo dozive te cal) the sthention of our to 

the fact that the above is the address of our 
igred Otfioas, and that no comme bearing some- 
what similar titles. 

TELEGRAPHIC 


“ ENGINEERING,” LESQUARE 
ADDRESS LONDON 
TeLzeruons Numsper—TEMPLE BAR 3663 (2 lines). 








SUBSCRIPTIONS, HOME AND FOREIGN. 


““ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom.................... £3 5 0 
For 
Thin paper copies................ £2 18 6 
Thick paper copies................ 3 3 0 
For all other sinete abroad— 
Thin paper copies................ 3 0 
Thick paper copies................ 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 











ADVERTISEMENT RATES. 
The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 


Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for le 
advertisements, otherwise ir insertion cannot 
guaranteed. Terms for displayed advertisements on 
the Wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Classified advertisements intended for insertion 








All accounts are payable to “ ENGINEERING,” Ltd. 
aT should be crossed “ The National Provincial 

Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730, 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 











CONTENTS. PAGE 

The Grand Coulee Dam (ZUW8.) 00...00....-c00ccinn 441 
Literature.—Construction Planning and Plant. 
Electric Power Stations ..............:..cccccscecceveeeeeeees 
mila) Effects with Compressed Air 
( OD deltc dis ssaltdovedescssevebbdsiet bonsdscatist stages Mttidattibibees 
The Dekkor Universal Measuring Projector a 
The Use of Cast Iron in Building ........................... 

~ t foetions sbi daaahesantannr~vesceeaibigeice>ebvonttih be ts 
ritish Standard Specifications .....................-..000+ 

IN I . ccncsdsth assSectbenienibtneAprcosesBipsenredee’ 448 

nn cpedinuecmiiaalies 448 

SP I IN coos ceosancnoosoosassowseainyrsseecios 448 


Notes from South Yorkshire ..000.000.000.00.00000000.0-0--. 
Notes from Cleveland and the Northern Counties... 449 
44 


Notices of RE ES # via TERT EE < 9 
Notes from the South-West ..00000000..00..000.0.0cccccseeees 449 
Steel for Home Civilian Requirements .................... 450 
PREETI 451 
Labour in the Aircraft Industry .......................0-+ 452 

453 


Notes 
The United States Petroleum Industry. 
Obituary.—Lord Cadman, G.C.M.G., F.R.S. Mr. 


L. H. Pomeroy ......... voce 454 
Notes on New Books... :csscccscssssssvssseessssesevn 455 
— Beaufort General- Purpose Aircraft 

Gail. k oteih task acpi cemeddacoadebied.-dneiion 
Quantity Production of Gyro Instruments ............ 457 
SO RETR ee erst ee 458 
Condensing Plant and Cooling Water Systems 

se cll BAI R.A I Leste A Boll Able 
Production of Activated Carbon from Coal Refuse 460 
“ Enorvgzrine ” Patent Record (Jllus.) ................ 460 


One Two-Page Plate-—GRAND COULEE DAM ON 
THE COLUMBIA RIVER, WASHINGTON, 
U.S.A. 


ENGINEERING 


FRIDAY, JUNE 6, 1941. 











Vor. 151. No. 3934. 





— —. - 





THE CENTRAL REGISTER. 


THE recent correspondence in The Times on the 
subject of the Central Register has focused atten- 
tion on a piece of war-time administrative machinery 
which has inspired a good deal of criticism during 
the past 18 months. Not all of it has been deserved, 
and much has resulted from just that misunder- 
standing of the intended functions of the Register 
that Sir Walter Moberly, the chairman of the 
advisory council on which the various scientific 
and technical institutions are represented, sought 
to remove by his explanatory letter, which The 
Times printed on May 31. It would be hardly 
correct, however, to regard this merely as an 
instance of mass hallucination; to judge by our 
own contacts with considerable numbers of 
fessional engineers who filed particulars of their 
qualifications while registration was still volun- 
tary, the impression seems to have originated rather 
in the apparent attitude towards the Register of 
the Ministry of Labour and National Service itself, 
and to have been strengthened since the issue of 
the Order which made registration compulsory. 
For such an im ion to harden into a firm belief 
does not take long, but it is a process which is 
extremely difficult to reverse. 

The initial complaint to The Times was not 
directed so much against the manner in which the 
Register was employed as against the inadequacy 
of the forms provided for the tabulation of the 
recorded experience ; a complaint of long standing, 
and one which was better justified than might 
appear from a first reading of Professor A. V. Hill’s 
rejoinder. It is true, as he pointed out, that the 
same standard form has to serve, and does serve, 
for scientists of the first rank and for persons who 
have only attained to the more modest grades of 
recognised professional competence; but it is 
equally true that the very numbers and the rela- 
tively undistinguished careers of those who must 
constitute the majority in any such nation-wide 
survey make it essential to define their individual 
qualifications and experience as fully as possible. 
In the case of the more eminent signatories, this 
need either does not exist, or exists only in a much 





modified degree. The members of that select 





hierarchy of scientists, to whom Sir Henry Tizard 
alluded in a recent speech, whose status is such 
that no Government could ignore any opinions 


444 | that they might express, are not the class for whom 


the Register was designed. Their names alone are 


444| sufficient indication of their capabilities, and the 


fact of their enrolment has no more practical 
significance than the custom, which still obtains 
in some works, of issuing a time-recorder card to 
the managing director, pour encourager les autres. 
No doubt the size of the cards adopted for 
the Register was dictated by practical considera- 


449 | tions, as a larger size would have added consider- 


ably to the cost of distribution and of storage ; 
but the proportion of the space on the card which 
was allocated to the summary of the individual's 
experience might well have been greater. Its 
restricted dimensions not only hampered those 
who had proved their versatility by undertaking a 
variety of employment, but suggested that the 
compilers of the Register were not fully aware 
that such a variety might be encountered; thus 
seeming to confirm the doubts of that appreciable 


456 | Percentage who were inclined to object, at the out- 


set, to any scheme for the registration of profes- 
sional men being administered by the Ministry of 
Labour. Actually, however, the space was sufficient 


459 | for the needs of all but the comparatively small 


number of “ rolling stones’ and those who found 
difficulty in writing compactly. A more serious 
defect was the insufficiency of the numerical classi- 
fication, which was a stumbling-block to many, to 
whom it appeared only as further proof that the 
principal concern of the Ministry was somehow to 
force all professional men into one compartment or 
another of its Procrustean schedules. 

These impressions have been so widely diffused 
that it is unfortunate that Sir Walter Moberly’s 
authoritative explanation of the inception and 
original aims of the Register was not made at an 
earlier . “The compilation of the Central 
Register,” to quote Sir Walter, “‘ was started with 
the co-operation of a number of learned societies 
and professional institutions. . The contents 
of the forms were settled in consultion with the 
professional advisers, and when an accountant 
alleges that the form devised for his profession is 
not appropriate, he is expressing a personal opinion 
and not that of the members of his profession who 
are best qualified to advise. Most of the later 
correspondence in The Times on the subject has 
been from who have been on the Register, 
but have not succeeded through it in getting appoint- 
ments. This ignores the declared purpose and the 
limited function of the Central Register. The Central 
Register is not an employment agency designed to 
assist people in need of work to get it. Itis a register 
of people of high qualifications, nearly all already 
employed, who have offered to make themselves 
available for more important work if required. 

“It is natural that persons who feel that they 
have gifts which ought to be utilised in work of 
national importance should be disappointed when 
their services are not called upon. I am sure, 
however, that if the real function of the Register 
is borne in mind, only in the rarest cases. have 
there been genuine grounds for complaint. No 
organisation of the size of the Central Register, 
with nearly 200,000 persons enrolled upon it, is 
infallible, and no such claim is made for it, but 
in general I believe it is satisfactorily fulfilling the 
limited functions allotted to it.” 

Sir Walter has claimed no more for the Register 
than we believe to be its due, but he might have 
gone farther and have explained some of the steps 
that have been taken to strengthen its administra- 
tion by the addition of technical staff, capable 
of assessing what an actuary might term “the 
present worth” of the experience tabulated on the 
record cards. Previously, this task had fallen 
mainly upon the staffs of the various technical 
institutions ; and, although they had the advantage, 
in many cases, of a personal knowledge of the 
individuals concerned, they were in a somewhat 
anomalous position in having no official authority 
in the Ministry which ostensibly made the recom- 
mendations. Although the point was not mentioned 
in the correspondence in The Times, one of the most 
difficult features of the form-filling operation is so 
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to describe the experience of past years—especially 
those long past—as to indieate what value may 
reasonably be set upon it in present circumstances, 
The temptation to the individual to set too high a 
value upon it is considerable and perfectly natural ; 
and it is probable that, in many of the instances in 
which the declared qualifications appear to have 
been passed over, the real reason has been that the 
advisers to the Register have appreciated better 
than the writer of the card how their original value 
has gradually diminished with the passage of time. 

There have been other difficulties, arising from 
changing conditions daring the period of rather 
less than two years in which the present Register 
has been in operation. At the outset, one of the 
principal demands was for technical staff, required 
for employment in the various new war depart- 
ments and to meet the expanding needs of those 
already existing. The primary task of the different 
Ministries directly concerned with the war effort 
was that of increasing the means for the production 
of all forms of munitions. Once this initial object 
had been accomplished, however, the call gradu- 
ally changed to one for staff capable of adminis- 
tering the new productive facilities ; and, naturally, 
this has been less easy to satisfy, as so many of 
the potentially suitable men had been absorbed 
already into one branch or another of the national 
service. Critics of the working of the Register 
are rather inclined, too, to base their arguments 
on single instances and to assume that the depart- 
mental requests for men ask for only one or two 
at a time, to fill single specified positions ; whereas, 
in fact, calls have been made for scores of men at 
a time, with experience of such kinds that all those 
already possessing it have probably been fully 
employed for many months. 

We have attempted to set out above some of the 
problems involved in the working of a register on 
such a national scale, because there is ample evidence 
that they are by no means generally understood ; 
but there is evidence also that the complaints 
levelled against it have not been altogether frivolous, 
and, if some of them have been due to misunder- 
standing, the Ministry of Labour must be held 
responsible to some extent for having allowed such 
misconceptions to persist. Sir Walter. Moberly 
declares that the Register is not an employment 
agency ; but other Government departments and 
organisations have shown every sign of regarding 
,it as such, and, we might mention, the impression 
that their attitude inevitably creates has not been 
weakened by the general entbargo on the normal 
procedure of advertising vacancies in the technical 
and other Press. The motive behind this prohibition 
was not, of course, the conferment of exclusive 
authority upon the Register or the Ministry of 
Labour and National Service, but merely to ensure 
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LABOUR IN THE AIRCRAFT 
INDUSTRY. 


In normal times, production probably suffers 
quite as much from labour turnover as from lost 
time due to sickness and voluntary absenteeism. 
In groups of factories employing more than 500 
operatives, in the London and Leeds areas, investi- | 
gated by the National Institute of Industrial Psy- 
chology, the labour turnover in the year 1937 was, 
for men, 19 per cent. in London and 7 per cent, in 
Leeds, the corresponding figures for women being 
38 per cent. and 33 per cent. Figures of this order 
were exceeded during the last war and, in one case 
of a shell factory, the turnover im three months 
was 53 per cent. for married women and 43-1 per 
cent. for single women. Tn view of the Restriction 
of Engagement Order, issued by the Ministry of | 
Labour, it is possible that in the present emergency | 
excessive labour fluidity has been cheeked to some | 
extent, but that it still operates to an undesirable 
extent is made evident im the Fifteenth Report from 
the Select Committee on National Expenditure, 
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possibly be done to prevent the spread of such 
practices, but it is difficult to see that existing cases 
can now be dealt with. As thete has never been 
anything to prevent payment of more than the 
standard wage, it is easy to understand why some 
firms, badgered for constantly increasing’ output, 
should have introduced high wages to secure this. 
The Essential Work Order, which has not yet 
been in operation long enough for its effeet’ on 
labour turnover to be measured, is also designed 
to deal with absenteeism. The report states that 
some ‘firms have regular absentee figures of from 
10 per cent. to 12 per cent., and that in some cases 
20 per cent. has been reached. It suggests that 
unavoidable absenteeism should not exceed 5 per 
cent. The way in which this figure is computed is 
not stated, but it is confirmed by data obtained 
during the last war, the time lost due to sickness 
being round about 5 per cent. We do not know if 


}a total absentee figure as high as 20 per cent. was 


recorded during that period, but the lower figures 
of 10 per cent. to 12 per cent. were not unusual. 
In one fuse factory, the figure for one class of 
women operatives was 14-2 per cent. and for men 











which was published Iast week, and to which we engaged on a heavy job, 13-1 per cent. 
made a brief editorial reference on page 433, ante. | The attempt to be made to deal with unduly 
Dealing with labour in the aircraft industry, the | high absentee figures under the Essential Work 
report states that production is being hampered Order allows firms to report persistent offenders to 
by the fact that “firms are always liable at any |the National Service Officer at the local Labour 
moment to lose key men.” Losses of this kind are Office. This official will investigate cases and inter- 
more serious than those of repetition operatives, | view the men, and if they have no good reason for 
and the fact that it is particularly the case of the | their conduct can instruct them to attend work 
skilled man which has been brought to the attention regularly ; presumably, monition will be given. | If 
of the committee is not to be taken as evidence that | this procedure is not sufficient, penalties may be im- 
similar leakage is not occurring with the rank and | posed. There is as yet no experience of the working 
file. The purpose of the Restriction on Engagement | of the Order and, although the committee express the 
Order was to prevent employers from engaging | hope that it will be effective, they do not suggest 
operatives otherwise than threugh the Labour | that matters may be left as they are in order to 
Exchanges, so that an employer could advise the | 8!ve It @ trial, but, as we recorded last week, defi- 
Exchange that a particular man who applied for | nitely recommend the abolition of Sunday labour. 
another job was essential to his production, and the | They consider high wages and Sunday work to be 
man would accordingly be posted back to his original the main causes of absenteeism. 
firm. The weakness of the arrangement was that| In view of the way it is put forward, with no 
the man could still obtain employment through his | supporting evidence, it is permissible to doubt if 
trade anion. An attempt has now been made to | the committee realises the sweeping nature of its 
deal with the situation by the issue of the Essential | proposal. The question of the relation between 
Work Order, under which intention to leave, or | hours of work and output is a very complicated one, 
dismiss, must be brought to the attention of the | which there is no reason to suppose that the Select 
Ministry of Labour, an official of which will examine | Committee on National Expenditure is in a position 
the application and will have power to instruct a| to resolve. Just as much as after Dunkirk, what is 
man to retain his present job, applying compulsion, | now required is munitions and ever more munitions, 
in the form of a penalty, if necessary. |and if this necessitates long hours, long hours must 
Unless labour is to be conscripted, this is possibly | be worked. It is no military secret that machine- 
the best that can be done, but the scheme has the | tool capacity is @ vital element in the production 
obvious weakness that a man who wishes to move | programme, and to assert, almost offhand, that the 
and is prevented may later not be the most willing | whole of the machines are to stand idle on Sundays 
worker. Were all labour conscripted, there could is to take a serious responsibility. When even in 
be no individual grievance. The success of this | the United States—that home of the machine tool 





that firms and departments engaged on national 
work did not artificially increase its cost by com- 
peting among themselves for the available reserves 
of skilled staff. On the face of it, however, this 
regulation merely looks like another manifestation 
of the urge to centralise control over all forms of 
national effort, so common under war conditions. 
There is another direction in which the position 
might be clarified and, perhaps, the functions of 
the Register enlarged. At the outbreak of war, 
there was some inevitable dislocation of industry 
and many qualified men, inchoding a number of 


scheme will depend much on the personality of the | it has been considered desirable to institute a survey 
| Ministry of Labour officials who apply it. It some- | of machine-tool capacity, it is clear, apart from any 
| times appears to be supposed that, if matters are | other evidence, that we cannot allow such plant to 
|handled directly by the Civil Service, difficulties|stand idle longer than is essential. That the 
will disappear. ” This is pure imagination. In the | “‘ general direction to aircraft firms to work a seven- 
long run, action mast be taken by an individual, | day week over a long period” to whieh the com- 
and the collection of individuals which makes up the | mittee objects, may be undesirable fs obvions, but 
Civil Service is no different from any other crowd. | to replace a generat ruting of this kind by another 
Government officials have no peculiar ability fitting | instructing that no firm is to work a seven<lay week 
them to deal with complicated labour problems. and | would be still more undesirable. No undertaking 
in many situations are likely to be less efficient, | is calling on its workpeople to put in a seven-day 
and not more efficient, than shop managers with| week with mever a break, but sone, om whose 





consultants in private practice, left their normal 


occupations to take the first national-service opening | 


that offered, though it might not be the best suited 
to their skill. 


“ eombing-out ” operations are now in progress to | regulations. Each man 


ensure that men with special qualifications are not 


years of special experience behind them. | exertions the future of this country largely depends, 
" No great progress will be made if labour turnover | have long since settled down to # regime in which 
|is merely looked at in general terms which can be | their operatives get # week-end off at the change- 


In the fighting Services, special | expressed and dealt with by a clause in a list of| over of the day and night shifts, every three weeks 


who wishes to change his | or so. ‘So far as we are aware, this arrangement is 


job is a special case. Although there will always | working, quite satisfactorily and a high level of 





wasted. There are opportunities for a good deal of| be a proportion of men who wish to move about 
similar shuffling among the technical men who /| merely because they are of a roving disposition, in 
have been absorbed into the various Government | very many cases there are good personal reasons 
departments. A certain amount has been done by | for desirmg to move to another town, or another 
individual initiative, but there are still square pegs | part of the same town. The possibility of obtaiming 
who continue to occupy round holes because they |a higher wage elsewhere is also an inducement of 
believe, or have been wrongly informed, that, once | which workpeople cannot be blamed for desiring to 
placed, there they must remam “ for the duration.” | take advantage. As we recorded in our note of last 
No Government department likes to relinquish | week, the committee strongly urge that the Ministry 
staff, but there is no doubt that some ehanges would | of Aircraft Preduction should do everything in its 
be beneficial and that there is room for tactful| power to prevent factories from exceeding the 
| Federation wage rates, or from introducing specially 


readjustments at the instigation of the technical 
staff now at the disposal of the Register. favourable bonus percentages. Something may 





production is being maintained. In such circum- 
stances, there appears to be ne serious objection to 
the payment of overtime for Sunday work ; but 
there is every objection to allowing operatives to 
make a regular practice of working on Sundays 
and _ taking a day off during the week, with the 
deliberate intention of securing regularly seven days’ 
wages for only six days’ work. If any such imten- 
tion appears general, it should be dealt .with 
promptly and natiomfly by a Government order 
that, unatél the specified mumtber of hours eonstitut- 
ing a normal week have been worked, no overtime 
payment shdlf accrue. 
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NOTES. 


MERCHANT SHIPPING AND THE WAR. 


Returns issued by the American Bureau of 


Shipping of vessels under construction or on order 
in United States yards for American ownership 
show that, by March, 1941, these totalled 332, 
aggregating over 1,700,000 gross tons. The ships 
included in this total comprise al] those building to 
the classification of the American Bureau of Shipping 
and all others of 1,000 gross tons or over. How 
many of them will eventually pass under Allied 
direction under the operation of the Lease and 
Lend Act cannot be estimated, of course ; but there 
is no reason to doubt that the progressive com- 
pletion of this large fleet, added to the output of the 
new yards at Portland, Maine, and Richmond, 
California, will enable the American industry to 
contribute materially to the task of making good 
the war wastage in the combined mercantile marine 
of the Allies. It may be noted that the total of 
seagoing shipping of 1,000 tons or over, at Decem- 
ber 31, 1940, was considerably less than in Septem- 
ber, 1939, the actual figures being 7,279,196 tons 
and 8,177,704 tons, respectively. Some part of the 
reduction represents transfers to other neutral 
flags, to escape the restrictive effects of the Neu- 
trality Act, but a,much large proportion represents 
sale to Britain, and shows how heavily the reserves 
of United States tonnage had been drawn upon 
before the present expansion of American ship- 
building was put in train. Meanwhile, although 
little mformation of a statistical nature is available 
regarding the position of British shipbuilding, it 
can be said that this is not unsatisfactory in view 
of the fact that a considerable proportion of the 
berths are, and must continue to be, occupied with 
naval work. The numbers employed, it is under- 
stood, are now some 80 per cent. in excess of the 
highest peace-time figure; supplies of steel are 
fully adequate ; and, as the vessels in hand represent 
all the cargo-carrying types normally found in the 
British mercantile marine, a steady reinforcement 
is assured of all the branches of sea transport. The 
question of tanker tonnage, in particular, has 
received special attention. Overhaul and repair 
work has involved some considerable tasks of 
organisation, such as the transfer of cranes and 
other equipment from areas where the demand was 
least to other districts which are now experiencing 
pressure for which their origmal facilities were not 
designed. The supply of skilled labour, and 
especially engineering labour, is still a limiting factor 
in repairing, as in the building of ships ; neverthe- 
less, it has been disclosed, the industry recently 
returned to service, in one week, ships aggregating 
1,100,000 tons. 


Tecuytcat Aspects or Arr-Ratp DAMAGE. 


Although information which has been released, 
and photographs which have been published, leave 
no doubt about the serious nature of the damage 
which has been caused to buildings in this country 
by aerial bombardment, particulars about the 
technical nature of the damage have been withheld. 
This is clearly wise. The less the enemy knows 
about the destructive possibilities of any particular 
type of bomb the better. This necessary considera- 
tion detracts somewhat from the engineering interest 
of the Report on Buildings Damaged by Air Raids, 
and Notes Relative to Reconstruction, which has been 
published by the Institution of Structural Engineers, 
at the price of 6d. As originally drafted, the report 
contained particulars of damage sustained by various 
structures, and the manner in which it was dealt 
with, without either the mames or location of the 
structures concerned being divulged. Even this 
information, however, might have assisted the enemy 
in determining the most effective type of attack, 
and on the instruction of the censorship authorities 
it has been deleted. As a result, the report is 
couched entirely in general terms. Although this 
lessens its interest to the engineer, it probably has 
little effect on its value to the large number of non- 
technical people who are now called upon to deal 
with damaged buildings. The report states that 
damage sustained is so varied that it is extremely 
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repair or reconstruction, and wisely suggests, as the 
first step, that an examination should be conducted 
by a qualified engineer. As exanrples of the problems 
frequently arising, for the solution of which tech- 
nical advice is necessary, bent or damaged steel 
columns, cracked reinfo?ced-conerete beams and 


beams may still be able to carry some load, but only 
a technical man can estimate what it is. Similarly, 
foundation disturbance may extend much farther 
than a non-technical observer would realise and 


that only one familiar with building problems can 
realise. Temporary strutting or supports, if erected 
under unskilled direction, may result in the transfer 
of loads to members unfitted to them. It is 
matter for no surprise to find the report stating that 
steel-frame and reinforced-concrete frame buildings 
have been found to stand up against an attack 
better than brick structures. It is many years 
since a similar conclusion was come to in connection 
with buildings subjected to earthquake shock. The 
conditions produced by a local explosion and by an 
earth movement are far from being the same, but 
it is not difficult to understand that the approach 
to monolithic construction, which has proved so 
valuable in earthquake countries, may equally have 
advantages in reaction to bombing. This is illus- 
trated by the information given im the report about 
the superiority of solid concrete floors, with filler 
joists or steel reinforcement, over floors of hollow- 
tile construction, and the remarks on the value of 
proper connection between beams and columns. 


PrivaTe CHATTELS INSURANCE. 


The Board of Trade have announced that the 
period of grace allowed under the Private Chattels 
Scheme provided in Part IIT of the War Damage 
Act, 1941, has been extended from May 31 to 
June 15., If the application for insurance and the 
premium are received by one of the of the 
Board (which term includes Lloyd’s and the com- 
panies normally dealing in fire insurance) not later 
than June 15, cover will be given even if the chattels 
in question sustain war damage in the meantime. 
After June 15 cover will be given only from the 
date on which the application and premium are 
actually received. As previously announced, free 
compensation is allowed to the extent of 200I. to 
any householder, with an additional 1002. for his 
wife and 25l. for each child under 16; and for 
persons who are not householders, 501., also with a 
252. cover for each child under 16. The premium 
for cover in excess of these amounts is chargeable 
only on the excess, and is at the rates of Il. per 
cent. up to an excess of 2,0001., Tl. 108. per cent. 
for the next 1,000/., and 2/. per cent. for the next 
7,0001. This latest notice from the Board of Trade 
should be effective in clearing up some of the mis- 
concepti that have arisen from the piecemeal 
fashion in which the provisions of the scheme have 
been made known, although it does not mention 
the important detail that the intending insurer who 
is insured a against ordinary fire risks must 
himself apply for the war damage cover, and will 
not be approached by his company to know whether 
or not he desires to take out the additional policy. 
At first, the impression was widespread that the 
companies would send application forms to all 
holders of existing fire policies, but this is not the 
case. In another respect, too, the official publicity 
has been weak. It was commonly believed that those 
who failed to insure under the scheme by May 31 
would be eligible only for the free cover, and that 
no policy could be issued in response to applications 
received after that date. Then a broadcast 
announcement, bearing all the indications of having 
been slipped in to pad out an unusually brief news 
bulletin, mentioned that policies issued after May 31 
would provide cover only from the date of the 
policy, instead of being retrospective, as are those 
issued within the “period of grace.” In all the 
circumstances, it is not surprising that the Govern- 
ment has deemed it advisable to extend this period 
for another fortnight ; and the official publicity 
organisation has little enough reason to be satisfied 
with its conduct of a ca ign whieh concerns 


guidance of those who have to face the problem of 


disturbed foundations are quoted. The columns or 


neighbouring structures may be affected in a way 


THE UNITED STATES 
PETROLEUM INDUSTRY. 


IF any emphasis were of the often- 
repeated statement that “this is an oil war,” it 
was provided by President Roosevelt’s first impor- 
tant appointment, following his proclamation of a 
state of national emergency. The announcement 
was made at Washington on Saturday, May 31, 
that Mr. Harold Ickes, Secretary for the Interior 
in the United States Government, had been 
appointed by the President to be Petroleum Co- 
ordinator for National Defence, an office which 
carries with it the virtual control of the oil industry 
of the country, both as regards the production and 
the consumption of petroleum and its derivatives. 
As the United States produces and consumes about 
60 per cent. of the world’s annual output, and is 
computed to possess approximately half of the 
known reserves (so far as these can be calculated), 
the magnitude of Mr. Ickes’ new task must be 
admitted as exceptional, even in these days. 
Fortunately, the statistical machmery which is so 
essential a feature of operations of this character is 
already in existence, as the United States Bureau 
of Mines has collected and published fully detailed 
figures of output and distribution for a number of 
years ; thus there should be no occasion to impro- 
vise at short notice the very extensive organisation 
necessary to maintain a proper check on an industry 
which operates some 360,000 wells, scattered over 
22 States. 

While United States oil production does not 
directly enter into the conduct of the war in Europe, 
since practically the entire output is consumed 
within the country, it is a crucial factor in main- 
taining the industrial life of that nation, on the 
smooth functioning of which the Allied war effort 
is coming increasingly to depend. It is for this 
reason, presumably, that the Smithsonian Institu- 
tion at Washington has recently reprinted the 
presidential address which Mr. Hugh D. Miser, of 
the United States Geological Survey, delivered 
shortly before the war to the Geological Society of 
Washington.* As it presents in a compact form an 
excellent survey of the industry, of which the 
output, valued in dollars, ents a quarter of 
the entire mineral production of the United States, 
the following brief summary of Mr. Miser’s address 
may have a topical interest which he can hardly 
have anticipated at the time of its delivery. 

The relative value quoted in the preceding para- 
graph relates to the production for 1937, in which 
year it exceeded the total value of all the metallic 
mineral products combined. Next in order came 
coal, then iron, and then natural gas. In volume, 
the output amounted to 19,972 million barrels,+ 
and from this and the companion product, natural 
gas, it is computed that there was derived one-third 
of the total mechanical energy generated in the 
United States. To the above total, Texas con- 
tributed 5,127 million barrels, California 4,872 
millions, and Oklahoma, 4,341 million barrels ; 
thus these three States account for some 72 per 
cent. of the aggregate output, each of them exceed- 
ing by a considerable margin the whole production 
of Russia, which ranks next to the United States 
as an oil-producing country. The Russian total in 
1937 was 3,771 million barrels. Mexico had the 
third largest production — 1,863 millions — and 
Venezuela came fourth, with 1,491 millions. No 

other country, it is stated, exceeded 1,000 million 

barrels. 

The consumption of petrol in the United States 

in 1937 was 519 million barrels, most of which was 

used in the nation’s 30,000,000 motor vehicles. 

Actually, these required 89 per cent. of the petrol 

and 40 per cent. of the lubricants. The consump- 

tion of fuel oil for ships, railways, power plants, 

to 442 million barrels; a total which may be 

expected to show a considerable increase for the 

current year, and still more when the shipbuilding 





* “* Our Petroleum Supply,” by Hugh D. Miser. Journal 
of the Washington Academy of Sciences, vol. 29, page 93 
(1939). 

+ A United States barrel = 42 U.S. gallons (= 35 





most of the population of the United Kingdom. 





difficult to lay down any general rules for the 
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industry reaches its fullexpansion. As an industrial 
undertaking, the petroleum industry represents a 
capital investment of about 14,000 million dollars, 
this figure including transportation and marketing, 
as well as the initial stages of producing and refining. 
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petroleum resources of the United States. Seal 


first in which the proved reserves were separated 
from estimates of undiscovered fields was made in 
1921 by the Geological Survey, working in colla- 
boration with the American Association of Petroleum 


Historically, the industry in the United States | Geologists. This estimate indicated 5,000 million 


is now more than 80 years old, the first commercial 
boring being that of the Drake well near Titusville, 
in Pennsylvania, in 1859. Oil was struck at a 
depth of 70 ft., and the initial output was the very 
modest one of 25 barrels a day. The equipment 
used in drilling, however, is of earlier origin, the 
plant having been developed originally in West 
Virginia, in 1806-8, for drilling salt wells. Some 
petroleum had been obtained from salt wells in 
Pennsylvania, Ohio, Kentucky and West Virginia 
during the first half of the Nineteenth Century, and, 
between 1850 and 1855, small quantities were 
refined at Pittsburgh and sold as lamp oil ; but, for | 
all practical purposes, the Drake well inaugurated | 
modern commercial production. 

The chief characteristic in the development of oil 
production during the past quarter of a century has 
been the extent to which engineering and science 
have aided the growth of the industry. In the 


words of a former president of the Standard Oil | 


Company of New Jersey, “The operation of the 
world’s oil industry is now very largely in the hands 
of technical experts, geologists, physicists, chemists 
and engineers. This change in the complexion of 
the responsible operating personnel has occurred 
more rapidly, perhaps, than in any other field of 
comparable importance.”"* The number of geologists 
alone, now employed in the United States oil 
industry, by companies or by Government, State 
and other official institutions, exceeds 3,000; in 
the words of Mr. Miser, in the five principal oil- 
producing States, there is one geologist for every 
600,000 barrels of oil produced. The methods that 
they employ in the location and estimation of oil 
deposits have undergone considerable modification 
in recent years. The microscopic examination of 
well cuttings, first undertaken on a large scale in 
1917, has now acquired a fundamental importance. 
Core drilling for the determination of the subter- 
ranean structure was introduced in United States 
practice in 1919 and has been extensively employed, 
more especially in the mid-continent fields. On the 
surface, aerial photography has largely superseded 
the laborious processes of surface mapping, and its 
value for other purposes also has led to a great 
extension of the photographic survey, which now 
covers about half of the area of the United States. 

Geophysical methods are widely used for locat- 
ing and mapping buried structural features. The 
adoption of the seismograph followed the dis- 
covery, during the last war, that it could be used 
to locate long-range guns ; the oil industry employs 
it in conjunction with explosive charges, fired in 
prospective oil localities. The first applications of 
gravimetric methods in the United States were 
made in 1917 and 1919 by the Coast and Geodetic 
Survey. In 1924, oil companies located three salt 
domes by geophysical methods ; the Nash dome by 
means of the torsion balance, the Orchard dome by 
the seismograph, and the Long Point dome by a 
combination of both means. A type of well record, 
known as the electrical log, was developed in 1928 
and has since found extended application. It 
shows the electrical resistivity and the relative 
porosity of the beds passed through in drilling, 
identifies them as oil-bearing or water-bearing, 
and gives useful information regarding their cha- 
racter which, in many areas, has been more accurate 
than that provided by sets of cuttings. The geo- 
logical data obtained, of course, may be of con- 
siderable interest even though the investigation 
may be unproductive so far as oil is concerned. 
The number of wells that have been drilled in the 
United States for oil or gas exceeds 900,000, and the 
depths now reached are as much as 15,000 ft., or 
about 6,500 ft. more than the deep workings of the 
Rand mines in South Africa. The greatest depth 
from which oil was being obtained, at the date when 
Mr. Miser’s address was prepared, was about 
13,260 ft., on a field in Louisiana. 

Many estimates have been made of the total 





* Foreword by W.C. Teagle to The Science of Petroleum, 
vol. 1 (Oxford University Press, 1938). 











barrels as “in sight” on January 1, 1922, and a 
further 1000 million barrels as “* prospective and 
possible,” and obtainable by the methods of 
production then in use. Subsequent estimates 
differed in detail, but have been generally of a 
similar order of magnitude. Estimates of the 
proved reserves, made since 1930, have ranged from 
10,000 to 15,800 million barrels. The proved re- 
serves, however, are constantly changing in quan- 
tity as new fields and deeper pools are discovered 
with the improved instruments now available, and 
| have actually increased in spite of the greatly aug- 
mented production. 

In addition, improved methods of recovery and 
| refining have virtually increased the reserves to 
a very material extent. The amount of petrol 
obtained from a barrel of oil has been more than 
trebled during the past 40 years, from about 54 U.S. 
gal. in 1899 to about 18} gal. in 1937; and it has 
been calculated that, in the period from 1922 to 
the end of 1936 alone, the combined efforts of 
geologists and petroleum engineers have added 
some 10,800 million barrels to the reserves. The 
introduction and progressive development of crack- 
ing processes, from 1920 to the end of 1936, has 
conserved a further 8,500 million barrels. The 
older methods of production left in the ground any- 
thing from 65 per cent. to 85 per cent. of the oil, 
and much attention is now being given to the 
recovery of this residue from wells which were re- 
garded as having ceased to yield. By such methods 
as acid treatment, and “repressuring” by the 
introduction of gas, air and water into the oil- 
bearing zones, it is hoped to recover eventually at 
least 50 per cent. of the total oil content. 

Meanwhile, the extent to which new sources of 
supply are discovered and effectively tapped depends 
upon the price that the consumer is prepared to 
pay, to enable the industry to support the heavy and 
increasing cost of new explorations. Undoubtedly, 
much oil remains to be discovered, but its exact 
location and the quantity likely to be yielded 
cannot be determined without drilling. When a 
shortage of crude petroleum does develop in the 
United States, however, the consequent rise in price 
of petroleum products will cause substitutes to be 
drawn upon for the maintenance of oil supplies, just 
ag they are now utilised in other countries which 
have little or no oil resources. For example, the 
known reserves of oil shale in the United States 
have been estimated* to contain rather more than 
92,000 million barrels of oil, ready to be worked 
if and when the prices of petroleum products provide 
sufficient inducement. 

At the present time, consumption is again in- 
creasing in the United States, and a survey con- 
ducted by the Petroleum Economics Division of the 
Bureau of Minest shows that deliveries of fuel oil 
in 1939 reached the record total of nearly 457 million 
barrels, an advance of 12 per cent. over the sales 
in 1938. The expansion applied to both light and 
heavy grades of fuel oil and to the demand for 
residuals, which is closely associated with fluctua- 
tions in industrial activities. The oil requirements 
of the railways, of the mercantile marine, and of the 
United States Navy and Army all participated in 
this increase, and it is obvious that the returns for 
1940 and 1941 will show an even more marked 
upward trend. Some restrictions have been imposed 
already on consumption by the general public, 
following Mr. Ickes’ appointment, but the capacity 
of the industry is such as to make it improbable 
that rationing will be necessary to such an extent 
as to hamper in any way the industrial and mari- 
time developments which have so important a 
bearing on the future conduct of the war. 





* The Oil Possibilities of the Oil Shales of the United 
States, by Dean E. Winchester. Report II of the 
Federal Oil Conservation Board (1928). 

+ Mineral Market Reports, M.M.S. No. 892. Statistical 
and Economic Surveys ; Petroleum Economics Division, 
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LORD CADMAN, G.C.M.G., F.R.S. 


By the death of Lord Cadman, at his home, 
Shenley Park, Bletchley, Bucks, on May 31, the oil 
industry has lost one of its most outstanding 
figures. He was chairman of the Anglo-Iranian 
Oil Company, Limited, and of the Iraq Petroleum 
Company, Limited, and, in December, 1939, was 
appointed honorary adviser on oil to the British 
Government. John Cadman was a son of Mr. James 
C. Cadman, M.Inst.C.E., and was born at Silverdale, 
Staffordshire, on September 7, 1877. He received 
his education at Newcastle-under-Lyme and at 
Durham University, and then entered the colliery 
industry. In 1900, at the early age of 23, he was 
appointed manager of the Silverdale Collieries, but 
in the following year relinquished this position to 
take up that of assistant agent to Messrs. Walter 
Scott, Limited, Durham. In 1902, he was appointed 
H.M. Inspector of Mines, and was first stationed in 
East Scotland ; he was transferred to the Stafford- 
shire district in the following year. In 1904, he 
was seconded from the Home Office for service in 
Trinidad, where he organised a Mines Department 
and did much to develop a petroleum industry. On 
his return to this country in 1907, he was invited 
to conduct a special research on ventilation for the 
Royal Commission on Mines, and on the conclusion 
of this work, in 1908, he was appointed Professor 
of Mining at the University of Birmingham. During 
the holding of this office, which he did for 12 years, 
he was responsible for the establishment of a 
Department of Petroleum Technology, which was 
one of the first, if not the first, of its kind in the 
United Kingdom. 

Lord Cadman’s connection with the oilfields in 
the Middle East began in 1913, when he was made 
a member of the Royal Commission appointed to 
report on the Persian oilfields and it was on the 
recommendation of this Commission that the British 
Government invested large sums in what was then 
the Anglo-Persian Oil Company. Soon after war 
broke out in 1914, a Petroleum Department was 
established by the British Government and Lord 
Cadman was appointed chief executive officer. In 
1917, Mr. Walter Long, then H.M. Secretary of State 
for the Colonies, was appointed to take charge of the 
co-ordination of the petroleum services of the British 
Empire, and to unify them with those of the Allies. 
In connection with this scheme Lord Cadman was 
made director of a new service, entitled H.M. 
Petroleum Executive. Subsequently, when the 
Inter-Allied Petroleum Council was instituted, he 
was appointed chairman. The Council carried out 
important work in connection with the regulation 
and co-ordination of the production, transport, 
storage and distribution of petroleum products in 
all the Allied spheres of activity. For his services 
he was created a C.M.G. in 1916 and a K.C.M.G. in 
1918. He also received the Cross of Grand Officier 
of the Legion of Honour and was made Knight 
Commander of the Order of the Crown of Htaly. 
After the Armistice of 1918, he was made Chief 
Petroleum Adviser to H.M. Government, and in 
this capacity was one of the signatories of the 
San Remo Agreement. 

In 1921, Lord Cadman joined the Anglo-Iranian 
Oil Company (then still known as the Anglo-Persian 
Oil Company) as technical adviser. Soon after- 
wards he was elected to the board of directors 
and subsequently became deputy chairman. He was 
made chairman of the company in 1927. He was 
intimately connected with the development of the 
Iraq Petroleum Company, and some years ago was 
invited to become its chairman by the international 
interests concerned. The pipelines of the company 
from the oilfields in Iraq to the Mediterranean were 
completed in 1934, and were described in our columns 
at the time. Lord Cadman was made a Knight 
Grand Cross of the Order of St. Michael and St. 
George in 1929, and was created a Baron in 1937. 
He was elected a Fellow of the Royal Society last 
year and in addition to holding the degree of D.Sc. 
(Durham), was an honorary LL.D. (Birmingham), 
an honorary D.Eng. (Melbourne), and an honorary 





United States Department of the Interior. January 31, 
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member of the councils of the Institution of Civil 
Engineers and the Institution of Mining and Metal- 
lurgy, and was a past-president of the Institution of 
Mining Engineers. He was also a past-president of 
the Institute of Petroleum, the Institute of Fuel, and 
the Society of British Gas Industries. He was 
awarded the Gold Medal of the Institution of Mining 
and Metallurgy in 1933, in which year he also received 
the Melchett Medal of the Institute of Fuel. He 
was, moreover, a recipient of the Gold Medal of the 
Institution of Mining Engineers. He served as a 
member of the Advisory Council to the Privy 
Council for the Department of Scientific and Indus- 
trial Research from 1920 to 1928, and from 1934 
to 1939. He was a member of the’ Prime Minister’s 
Economic Advisory Council, 1930 ; the Committee 
of Inquiry into the Post Office, 1932 ; vice-chairman 
of the Television Committee, 1934; and chairman 
of the Committee of Inquiry into Civil Aviation, 
1937-38. He was a director of the Suez Canal 
Company and of the Great Western Railway 
Company. 


MR. L. H. POMEROY. 


WE note with regret the death of Mr. Laurence 
Henry Pomeroy, which occurred from heart failure 
at Stratford-on-Avon on May 27. Mr. Pomeroy, 
who was well known for his work in connection 
with motor-car and aero engines, opened a con- 
sulting practice in London towards the end of 
1938, his main occupation being to give advice 
on patents relating to internal-combustion engines. 
He was born in London on March 13, 1883, and 
at the age of 13 entered East London Technical 
College Day School. In 1899 he entered as an 
apprentice in the works of the North London Rail- 
way Company. He worked in the fitting shop and 
in the machine and erecting shops and on locomotive, 
hydraulic and general engineering work. Meanwhile 
he attended evening courses on engineering subjects 
at East London Technical College, and in 1903 
obtained a Whitworth Exhibition. On the con- 
clusion of his pupilage in January, 1904, he took 
a position as draughtsman in the works of Messrs. 
Humphreys and Glasgow, Limited, water-gas plant 
engineers. In the following September, however, he 
resigned this position to become a draughtsman in 
the works manager’s office at Messrs. J. I. Thorny- 
croft and Company, Limited. Subsequently he was 
appointed to the designing staff. In August, 1905, 
Mr. Pomeroy left the service of Messrs. Thornycroft 
to enter that of Messrs. Vauxhall Motors, Limited, 
Luton. From 1905 until 1907 he was a draughts- 
man, but was then made chief draughtsman and 
continued in this capacity for the succeeding three 
years, during which he was personally responsible 
for the design of all the products of the firm. At 
this time, Mr. Pomeroy was also a lecturer in 
engineering subjects at Luton Technical Institute. 
From 1910 until 1912, he was works manager and 
designer to Messrs. Vauxhall Motors, Limited, and 
was entrusted with the task of re-organising the 
works, laying out extensions and generally modern- 
ising the shop methods. 

In 1912 Mr. Pomeroy was appointed technical 
director of the Company, which position he con- 
tinued to occupy until 1918. In the following year 
he left this country to go to the United States, 
where he acted as consulting engineer to the 
Aluminium Company of America. After doing 
much useful work in the United States, Mr. 
Pomeroy returned to this country in 1926 and was 
appointed chief engineer to the Daimler Company, 
Limited, and its associated firms. Two years later 
he became general manager and managing director 
of the Daimler Company. In 1936 he severed his 
connection with Messrs. Daimler and was made 
general manager of the engine division of Messrs. 
The De Havilland Aircraft Company, Limited, and 
for the next two years he was responsible for 
the entire rebuilding and replanning of the works. 
Mr. Pomeroy was elected a member of the Institu- 
tion of Automobile Engineers in 1910 and was a 
Past-President and Crompton Medallist of the 
Institution. He was made a member of the 
Institution of Mechanical Engineers in 1914 and was 
also for many years a member of the Society of 
Automotive Engineers. 





NOTES ON NEW BOOKS. 

Engineering Workshop Manual. By E. Pui. Eighth 

edition. London: The Technical Press, Limited. 

[Price 4s. 6d.] 
Tus small handbook, written for the engineering 
a tice, has been adopted by the Ministry of 
Labour and National Service for use in Government 
training establishments and covers the ground, so 
familiar in books of this type, of workshop mathe- 
matics, geometry, the use of measuring tools and 
and the transmission of power, in addition to attempti 
to deal with workshop processes. In a book of su 
modest size, however—it contains only 249 of 
text—no can be dealt with in great detail, and, 
although the theory and groundwork are sound enough, 
is 


trainee what these expressions mean or what manner 
of tool a reamer is. in, the of cemented 
carbide tips to tool is described in some detail, 


revision that is also claimed for it seems to consist 
merely of a few short pengraphe at the ends of chapters. 
A much fuller revision than this, extending also to some 
of the half-tone illustrations of machine tools, will be 
necessary to bring the book properly up to date. 


Practical Mechanics and Strength of Materials. B 
Prorzssorn Cuas. W. Lzion and Prorzssor J. ¥. 
Mancotp. Third edition. London: McGraw-Hill 
Publishing Company, Limited. [Price 2l¢.] 

Tus is a most comprehensive work, produced by 

—. of = Jo Institute of 
icago, for the use o attending 

It deals with the of 

the theory 

and columns, shafting and trans- 


two 


! 


classes. 


al 


missions, etc., in a concise but thorough manner, 
su by more than 400 excellent line diagrams. 
A of algebra, geometry and trigonometry on 


the part of the reader is assumed, but no use is made 
of the calculus. The numerous practical examples are 
worked out in pounds where such quantities are re- 
quired, so that no confusion arises from the difference 
between American and English tons; some of the 
examples have a distinctly American flavour, as 
might be expected, but they are not less useful on that 
account. An appendix contains the usual tables of 
logarithms, trigonometrical functions, ete. The index 
offers scope for improvement, but, in general, the book 
is one which may be commended on its merits, al- 
though, from the nature of the subject, it breaks no 
new ground. 


Industrial Surveys and Reports. By Prorrssor W. 
Ravtenstravcn. New York : John Wiley and Sons, 
Inc. Londoh: Chapman and Hall, Limited. 
[Price 15s.} 

Tue American technical coll reads its net widely, 

more widely than is usual in England ; practically any 

subject comes within its purview. The present book, 
by a professor of Columbia University, is intended as 

a text-book for students, and each chapter includes, 


ey a series of exercises based on information 
obtainable within the college precincts. It cannot be 
denied that all engineers should appreciate the func- 
tions of bankers and financiers, and should know what 
information they are likely to require in funding a 
project or developing a company, though British 
engineers, even experienced men, sometimes show too 
little appreciation of financial considerations, and even 
of the construction and meaning of balance sheets. 
It is open to doubt, however, whether the acquisition 
of this knowledge should intrude into the brief period 
of col life, a period already well filled if it imparts 
a sound knowl of the more definitely technical 
_ of a student’s training. The book is, perhaps, 

ter suited to a on the bookshelf of a practising 
, who will find in it much that is suggestive 
and useful when he has to draw up an accurate and 
convincing report for the benefit or guidance of the 
intending promoters of a project. The author obviously 
draws on wide experience and his advice on procedure 
in writing a re igtble The need for orderly 

ent intelligi hrasing are icularl 

emphasised. The illustrations are ssi from 
projects where comparatively little knowledge 
was required, and it is the financial side which receives 
most attention. This may be intentional, but we could 
wish that exam dealing with more definitely tech- 
nical work had chosen, for, as the author points 


. 


Terms | Tas book is a 





out, some judgment is needed if technical matter is 
to be made clear to the layman without being weari- 
some. The book is well constructed ; indeed, it would 
be a poor text-book if, professing to deal with guidance 
on report writing, it did not exemplify in itself how 
reports should be framed. There are useful appendices 
giving, among other items, a full report of a project 
with charts and other data, suggestions for Graphic 
Presentation Time Series Charts, drawn up by the 
American Standards Association, and some useful 
formule for financial calculations. 





The Running and Maintenance of Marine Machinery. 
Second edition. London: The Institute of Marine 


Engineers. [Price 7s. 6d. net. ] 


ag mer of papers read before the 
of t Institute of Marine Engineers 
and is primarily intended for the guidance of junior 
marine i and of youths intending to follow 
the sea on the completion of their apprenticeship. The 
requirements of the Board of Trade examinations have 
been borne in mind throughout, though perhaps 
receiving less emphasis than is usual in works of this 
class. book is small and invites comparison with 
much larger and more expensive works. conden- 
sation of a very amount of matter into 160 

has been achieved by a careful pruning of the purely 
descriptive, and the almost complete elimination of 
worked exam of the examination-question type. 
The eight sections embrace steam reciprocating machi- 
nery, turbines, boilers, Diesel engines, electrical and 
refrigerating machinery, pumping arrangements and 
steering gears. An excellent appendix contains inform- 
ation on marine engineering examinations, a compre- 
hensive list of books recommended for study, and much 
valuable advice regarding the clothing and equipment 
required by an engineer serving in a foreign-going ship. 
The book suffers from the lack of a comprehensive 
index, a defect which might be remedied in future 
editions. The illustrations are * agro well suited to 
their purpose, though some of have been reduced 
rather. too much for the amount of detail they contain. 
When so wide a field is to be covered, division into 
sections, by different authors, introduces difficulty in 
dealing with matter that is equally relevant to the 
subject of more than one section. For instance, the 
formule for propulsive and fuel coefficients are given 
in the section dealing with Diesel propulsion, though 
they are, of course, equally applicable whatever the 
motive power of the vessel under consideration. 


Junior Section 





The Geometry of Sheet Metal Work. By A. Dickason. 
London: Sir Isaac Pitman and Sons, Limited. 
[Price 12s. 6d. net.) 

Most commercial articles can be subdivided into or 

related to geometrical forms, and the theme of this 

book is the development of such surfaces to make a 
ttern for cutting the sheet so that it will work up 
to the final product. This is done by suitably modified 

—— projection. The author divides the surface 

‘or development by three systems: by radial lines for 

pyramids or cones, by lel lines for —— or 

prisms, by triangulation for other shapes. e subject 
is dealt with in five courses of — difficulty or 
complication. A good system of lettering points of 
intersection is adopted to correlate the working drawing 
with the pattern and is adhered to throughout. The 
method used for transferring distances by stepping out 
with dividers is not, of course, theoretically accurate 
when employed on curves of different radii, as in 
developing a cone, but the great advantage is that it 
can be applied universally to the varying systems of 
development. This a --eypuen in ure is a marked 
feature throughout. The author has had opportunities 
to study the men who do this work and has designed 
his book accordingly. Principles are enunciated briefly 
and little is given by way of mathematical proof; but 
the principle is driven home b ap 4 examples, each 
worked out in full detail, possible ‘‘ short cuts ” being 

iven The examples are well chosen to 
filustrate the varying forms in which the principle may 
be applied and all are recognisable as commercial 
artiches. In the chapter on branch pieces and junction 
pieces, the author’s reasoning would seem to be at fault 
when he states that, in particular cases, the curves of 
intersection on the respective branches do not coincide 
when worked out geometrically, for this is contrary to 
the fact of intersection; the anomaly surely proceeds 
from an unjustifiable assumption that the joint line 
appears straight in the elevation. It must be added, 
however, that this makes no difference to the satis- 

factory method a to avoid the difficulty. A 

from its value to the craftsman, this book should be 

useful in the drawing office, as it shows very clearly 
the comparative difficulty of alternative designs. 

Again, the chapter on double projection indicates that 

normal working drawings sometimes require consider- 

able work in the shop which could be done etter by 
calculation in the drawing office. 
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THE BRISTOL BEAUFORT GENERAL-PURPOSE AIRCRAFT. 
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ends of the main-plane centre section, as shown in 


oa TRE BRISTOL RAUFORT |i ot main ay ce tn 
a . | extkainet collector forming the leading edge, and con- | 


WE are now able to illustrate and give some brief | trollable gills governing the flow of cooling air are fitted | 
particulars of the Bristol Beaufort aircraft which has} round the trailing edge; the gills are wn open in | 
figured prominently in the news recently on account| Fig. 2. Fuel is carried in four main tanks, two in the | 
of its numerous exploits with the Cx and Bomber | centre plane and one in each outer ea An auxiliary | 
Commands of the Royal Air Force. It has been cafled | fuel tank may be installed in the bomb cell under the | 
upon to carry out such varied duties as bombing, recon- | fuselage, if required. Each engine has a separate oil | 
naissance, torpedo bombing and general purpose land | tank mounted in the centre plane and a separate oil | 
flying and has been highly successful in the Battle of | cooler. The cooling air is eollected by a ducted opening 
the Atlantic, in the war over the North Sea and English | on the leading edge of the two outer planes, as can be | 


Channel, in bombing barges in the enemy-occupied | seen in Fig. 1. 
seaboard ports, and in torpedoing enemy shipping. | The fuselage, main planes, tail e and fin are | 
a torpedo carrier the Beaufort has been flown down to |covered with Alclad sheet. The is of the 
within 50 ft. of the sea to launch its torpedo and as a| monocoque type, the formers being of Alclad channel 
bomber has been used to attack such important targets | and “Z” sections with stringers of extruded Hidu- 
as the Scharnhorst and Gneisenau in Brest harbour. | minium angles. The main planes are two- stressed. | 
It has also been employed in reconnaissance work by | skin cantilever structures tapered in and thick- | 


the Navy and in connection with the convoying of | ness, as shown in the illustrations. They are con- | 
merchant shipping. | structed in three portions, of which the centre section 
As shown by the front and side views given in Figs. 1 passes through the fuselage and is bolted to it. The 
and 2, on this page, the machine is a twin-engined mid-| fin and tail plane are also cantilever structures con- | 
wing monoplane. It is of all-metal stressed-skin | structed mainly of Alclad; and the rudder, elevators 
construetion, with accommodation for a crew of four,| and ailerons have a Duralumin tubular spar, 
consisting of the pilot, bomb-aimer or navigator, wire- ribs and fabric pvhane g A retractable ladder on the 
less operator, and gunner. The overall dimensions | port side, just forward of the gun turret amidships, 
are: span 58 ft., overall length 44 ft. 2 in. and height | gives access to a hateh which provides the means of 
14 ft. 3 in. The machine is powered by two Bristol entry into the seroplane. Inside the fuselage a walk- 
Taurus engines, which are of the double-row fourteen- | way extends through a curtained partition ever the 
cylinder Tnbiewhwe radial air-cooled type and are | centre-plane spars to the extreme nose of the aeroplane. 
fitted with constant-speed airscrews; they are nomin-| A table is provided in the nose for the bomb-aimer or 
ally rated to develop over 1,000 h.p. each. The two) navigator, and there isa seat which can be stowed under 
Taurus engines are installed in nacelles near the outer‘ the table. The alighting gear consiats of two indepen- 





dent undercarriage unite fitted im the engine nacelles 
at the outer ends of the centre plane, and a tail-wheel 
unit, all three being retractable and operated hydraulic- 
ally. The two main undercarriage units swing back- 
wards and upwards into the engine nacelles, while the 
tail-wheel unit retracts forwards and upwards into a 
recess in the fuselage. The position of the three units 
is shown by electrical indicators and a buzzer in the 
pilot’s cockpit. The undercarriages are fitted with 
Dunlop pneumatically operated brakes. 

The flying controls are orthodox in operation. The 
pendulum-type rudder pedals are connected to the 
rudder, and the control column to the ailerons and 
elevators, by chains and cables. The ailerons are fitted 
with trimming tabs which are adjusted on the ground 
for directional and longitudinal trim. The trailing 
edges of the rudder and elevators are fitted with tabs 
which are controllable by the pilot from the cockpit. 
The rudder tab is arranged to be operated automatic- 
ally with a servo action, in addition to its trimming 
function. Automatic controls are fitted, and dual 
controls may be installed side by side with the main 
controls. Hydraulically-operated split trailing-edge 
flaps extend from the sides of the fuselage to the 
ailerons. The pilot is accommodated on the port side 
at a higher level than the walk-way, and there is an 
additional seat for the bomb-aimer or navigator on the 
starboard side, just aft of the pilot’s seat. Emergency 
exite are vided in the floor and roof of the nose 
portion. e wireless station and the wireless opera- 
tor’s seat are located between the main spars of the 
centre plane. A seat for the gunner is incorporated in 
the gun turret. Exceptionally complete equipment is 
carried, including navigational, photographic and radic 
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apparatus, and a collapsible ray as well as the 
equipment required for operating in the desert. 

It is not possible to give the full design and perform 
ance data for the machine, but it may be stated that it 
has an even better structural weight than the Blenheim, 


the structural weight of which is\only 30 per cent. of | é 


full load, together hs ol re impreved performance, 
longer e and tor (the Blenheim 
having a load factor o 7), pwr this has been attained in 
spite of the fact that the Beaufort has been designed to 
carry out even more varied duties. 

An interesting point regarding this aircraft is that 
both airframe and engines, as well as the power- 
cormeet turrets, have been designed and construeted 

The Bristol Aeroplane Company, Limited, Filten 
+ Ming Bristol, and it may also be mentioned that 
the Australian Government have selected this aircraft 
for manufacture in the Commonwealth under the 
Government scheme. The first machines produced in 
these factories have been flown successfully. 








QUANTITY PRODUCTION OF 
GYRO INSTRUMENTS.* 


By P. R. Basserr. 


an airplane instrument business is now about 

ears 0) Its development and growth is so oes | 

up with ‘aviation history that it cannot be separa’ 
Each advance in airplane or engine performance has 
called for new or better pre er oy As the airplane 
became capable of long ater capacity, 
instruments for night ying. blind 7 ying and ocean 
navigating became necessary. Grentie precision and 
reliability was demanded from the standard instru- 
ments. The background of 25 years of development of 
new instruments and perfecting of old instruments has 
not included worries of quantity production. The 
main emphasis has been on designing an instrument 
which would function ; next, it has been put in such 
shape that it could be manufactured in the necessary 
quantities to meet the moderate needs of the industry. 
During the past history of aviation, the ni 
quantities have meant a few hundreds. When we 
have spoken of “ production,” we have meant small 
quantities. With the advent of rearmament pro- 
grammes and the recent great acceleration of these 
en on brought about by developments in 
, demands have soared and we suddenly find 
caine talking of thousands instead of hundreds. 

No matter what the rate of increase in demand for 
an instrument may be, its production history can 
usually be broken down into three phases, namely, 
lots of 10, lots of 100, or lots of 1,000. The “ lots 
of 10” is the engineer’s phase; he checks every 
instrument. Their proper functioning is his main 
concern. The “lots of 100” is the foreman’s phase ; 
he checks every instrument. Uniformity is his main 
concern—the experts are still necessary for the indi- 
vidual performance of each instrument. The “lots of 
1,000” is the production phase; no single person 
checks every instrument—control is the main concern. 
By “‘ control ” is meant control of materials, contral of 
workmanship by inspection, control of testing by 
specification, and general control or production plan- 

ning. Planning iicludes the major problems of 
increased plant, increased machine tools and increased 
personnel. 

The above statements apply to most manufactured 
items. Specifically, however, no two cases are alike 
and the methods used in one are not appli to 
another. The rest of this paper will discuss the problem | In 
from the specific point of view of gyro instrument 
production. The many problems common to most 
production will not be discussed. The unusual features 
of this product and this situation will be emphasised 
in the hope that some of the methods of Psu 
the problem may be helpful to others. 

e two instruments under consideration are the 
gyro-horizon and the directional . The - 
horizon, which indicates the attitude of the airp 
consists of a small air-driven gyro, spinning on r 
vertical axis. ee ee bar,” 
which cam move universally over the face of the instru 
ment. A small sirplane silhouette is fixed to the centre 
of the instrument face. The relation of the miniature 

to the horizen bar indicates to the pilot the 
relative attitude of his own ship with respect to the 
true horizon. The directional gyro consists of a similar 
small gyro mounted to spin with its axis horizontal, 
but free to turn in azimuth. It carries on the vertical 
gimbal eine Maa ce scale which the pilot reads 
ainst a lu as he does a magnetic co 

e directional gyro does not seek an Se a 

does a compass; it merely maintains an azimuth when 





* Paper presented at a meeting of the American 
Society of Mechanical Engineers, New York, on 
December 2, 1940. Abridged. 


set. It is usual 
tional gyro to 


for the pilot to set the direc- 
cide with the magnetic compass and 


rm- | then to check it from time to time. 


Together, Ga iettemeningive thoy Stcutinnn 
indications of the three axes of the co-ordmate 


HE 


preferred- weather 
fore, are required on all 
programmes built up very per there was some fear 
that items such as the gyro instruments might 
prove to be bottle-necks. We, boga. Appeared the 
sepenies of our position and have working 
on plans for meeting a possible emergency for foar 
years. Neither increased space nor hiring more help 
can increase the production ae instruments. 
machine tools and : 
to the special parts were necessary as stand- 
The customer does not sufficient warning to on 
peeereticns to be after the a is received. 
of time for date 4 Gmsees ly governed 
by The Ja ength of time to build the poe bn but it 
takes longer to build a instrument than it does 
to build an airplane. nsequently, orders for the 
instruments never have margins for expansion socaghe 
in fact, they start off with a 


These considerations have us to long-range 
ee! by which is meant before the emer- 
gency and beyond the emergency. is conceded that 


the present situation is abnormal and will not continue 
indefinitely. Ye Daan tiny one 
before ry happen again, In 1917-18, the emer- 


ry cal United States ne A 
1919- "the peace-time us 
equally unprepared and was even more wi and 


ee et Out of that experience 
grew @ This was the industria] preparedness or 
TT-Ded” plan initisted by the War Department after 
the last war. Briefly, it consists of preparing a classified 
inventory of available industrial capacity, assigning 
this capacity to take up specific 

items, and acquaimting it with its emergency duties 
sae Fle es par The is excellent in concept 
and many portions of it are funetioning very well; but 
in practice it has not functioned as theory calls for 
because of the following reasons. 

The i facilities — os static; they -_ 
dynamic and fast-changing. limited personne! 
assigned to the ere od, —- cannot possibly 
complete the rounds before a large portion of their 
plans are obsolete. ies involved feel 


quickly, makes the peace-time readjustment and con- 
traction the least ae and scraps the 
and facilities — (re "epatey e least labour. 


episod Rody ety’ choad 
vety 
the ag: Bey We have de a modified plan 
of ont owh, and Sartell to put 18 ito action in 1937. 


our limitations, both as to floor space in 


aH 


cit; 
started a survey, first in the city region, to find available 
machine-tool capacity. The precision work which we 
necessarily limited the list sev —all the 





mechanics trained | machine 


building and our machine-tool limitations, we the 


\ Ee eee eden on ial te tee, 





t after plant was surveyed. The unsatisfactory 
penal us Ory Those offering ilities were 
closely and their machine-tool equipment 
tabulated. orders were placed with ym and 
stem | many of the problems which came up in carrying out 

the orders were remedied by our experts, so that, upon 
completion, they were qualified for regular production 


on certain 
By Apri . just two years later, we were receiving 
25,000 per month from 21 separate sub-contrac- 


tors. By April, 1940, we had reached 140,000 hours 
from 82 sub-contractors. Many of these are scattered 


et we supply 
tooling and shop Qur own inspectors 
are stationed at their plants, both for first piece mapec- 
tion (whieh saves much rejection) and for final inapec- 
tion of completed parts. This seves much time sad 
trouble in shipping, re-shipping and explaining nejec 
tions. Our monthly fi Ny gy gic 
increasing and will be over 200,000 by December, 1940. 
This steady increase in sub-contracting machine hours 
does not mean that we are not up our own 
facilities ; on the contrary, we are atempting 
to keep constant the ratio of our own machine hours to 


sub-contracted machine hours. Deliveries on new 
machines are obtained as as possible and skilled 
men are found to man them. With the sub-contractors 
aeting as cay ri for o acceleration in mayeil 


tion, we can proceed ly fashion in getting the 
right machines and vans trained men for our own 


Sarai res ot Se crate 
never sub-contracted, but are kept under our own 
strict control through the entire manufacturing 

A quick survey eax cal ak, the 
ail casey aah ieann of tnectel poet wn, iaaived 
in instrument production. ‘ged abad,, ‘both enda 
brass rotor mounted on a shaft, both ends of 
whieh are cone-shaped and fit into five-ball 

This assembly of rotor and bearings is the heart of the 
instrument. The rotor must be perfectly balanced and 
the cones and must be flawless and accurate 
in order to run for hundreds of hours at 14,000 r.p.m. 
When production was small, rejection was a compara 


tively simple way to get the n quality. Bughty 
per cent. rejection in certain or finished parts 
was not unknown. tion, — 


‘aoa produc 
methods cannot be tolerated. If the supplier cannot 


met the specication we mutt go to his our aad 
work with to get the control or the selection neces- 


of eA it has been our practice in small 
pate igh gama nd agg naga pets Tangy “a 


bearing parts in small quantities from 
jer, wh cd lg o dma Gm archon 
The variations ysis, in heat-treating require- 
ments and, ieulariy, in involved in this 
system in a considerable percentage of rejee- 


tions of finished parts; therefore, an incoming inspec- 
tion was instituted in which each bar, or a large propor- 
tion of bara, was subject to a macro-etch, to micro- 
t | goopie examination for inclusions, and to hardenability 
tests. This resulted im a considerable reduction in 
, | rejections. With the larger quantities involved, we 
gave bed to 9p avn atom, and are now purchasing 
from. the steel mill an entire heat or such portions of a 
heat as may be acceptable. For this purpose, our 
is sent direct to the mill, selecting suitable 

billets and marking them for further reduction to bars 
of various sizes for our use. By this means rejections 
have been reduced to a minimum. ~ 
pear A yin te r 


In the production of the special 
which the above-mentioned — is used, 
By Mand ga the ge wer paired 


and built mt ry ma 
were w. y ping time 
Tee NN ee ete, te is tiniee r 
automatic machinery removed the human factor except 
for one item, this being the lapping compound used in 
production. A series of tests have resulted in a 
control, and the 
of results has been increased, Oan- 
in an endeavour to increase their life and again improve 
uniformity, has been carried on. 
oan sates ronan, cen Seale separ nae So Canty 
eliminate vibration. 


was 
of three hours 
on the personal equation to a large 
potent ed yey gel by feel 
could do a better balancing job than any dynamic 
machine on the agg but ange ese too 

slow for quantity production. We, there: under- 
took our own study and designed a néw type of auto- 
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matic baleneing machine. This Civils has been 
disclosed in a paper entitled ‘“‘ Automatic Balancing of 
Small Gyroscopic Rotors,” written for the American 
Institute of Electrical Engineers and published in the 
June, 1937, issue of Electrical Engineering. Upon the 
completion of this machine and the installation of 
first units in the rotor assembly department, each of 
which turned out a rotor every 15 minutes, we con- 
sidered that this problem was completely solved. 

It was not long, however, before it was discovered 
that these rotors did not stay in perfect balance. 
Furthermore, when they were put back on the balancing 
machine, they had apparently gone out of balance in 
a different spot. The problem was worked on for quite 
a while before the answer was run down. It is our 
practice to oil the bearings before the rotor in 
the balancing machine. Occasionally a little oil got 
on the rotor itself, and it had always been assumed 
that the high rotational speed of the rotor would 
throw off this oil. A ntly, even the residual oil 
film was enough to indicate unbalance. It was found 
that a perfectly dry rotor would always read the same 
on the balancing machine, whereas one with a slight 
amount of oil would show erratic results. In addition 
to this, we had been painting a spiral or scroll on the 
= which would enable us to determine strobo- 

ly its operating speed. Finding the difficulty 
wit oil turned our attention to the amount of paint 
being ap , and we have now developed a rubber 
stamp which ‘puts a very thin film of jal ink on 
the rotor in a uniform amount, in place of the old hand 
painting. The uniformity of results from this method 
has enabled us to eliminate the hand inspection opera- 
tion following the balancing. These details have been 
mentioned to show what precision is necessary to obtain 
satisfactory rotors. In terms of ounce-inches, some 
figures may be of interest. A good smooth balance of 
a commercial rotor of equivalent size will be within 
0-001 oz.-in., which is about the limit of the available 
commercial balancing machines. Our own rotors, 
because of the precision with which they are made, 
run at about this amount of unbalance before we start 
our balancing operation. With the balancing machine 
which we employ at present, we can obtain an accuracy 
of 0-00001 oz.-in. 

We lay great emphasis on the 
and their careful inspection, to coll aa as oat weahie 
as possible in the assembly operation. Where assembly 
is accomplished by file and fit, or by selection of indi- 
vidual combinations that go together, too much personal 
skill is necessary. This method is not uncommon in 
instrument companies, but it results in inflexibility and 
thereby makes expansion difficult and line production 
impossible. Our extreme care in parts manufacture 
= us in assembly ; during expansion, assemblers 
can be trained more quickly and the results give more | 8°T!0 
uniformity in the product. No matter how precisely 
the parts have been manufactured and how perfectly 
the assembly has been made, however, the resulting 

tion is not a instrument. It yet has to 
te bland, calibrated and tested before it = 
property the functions for which it is made. In spite 
the precision which has been obtained dimension- 
ally and by measurement, the final performance depends 
on even finer adjustments, which cannot be measured 
directly, but can only be indicated by the change in 
ormance of the instrument. This calibrating and 
cing, at first one of the most difficult jobs, has 
slowly been brought down to routine procedure where 
it is now efficiently accomplished by girls. 


We do not sub-contract any of the assembly work, | 


but keep all assembly, calibration and test under our 


LABOUR NOTES. 


THE annual conference of the Labour Party is, this 
year, being held in London. The conference opened 
on Whit-Monday, June 2, when Mr. James Walker, 
M.P., delivered his chairman’s address in which he 
declared that all sections of the community should 
work and sacrifice until victory was won. On the 
following day the tes were accorded an official 
welcome by the Chairman of the London County 
Council, and afterwards the conference endorsed by an 
overwhelming vote a memorandum submitted by the 
National Executive and introduced by Mr. Attlee, 
Lord Privy Seal, that the “ necessary prelude to a just 
peace is a total victory.” 





At its annual general meeting last week the British 
Employers’ Confederation appointed Sir Charles 
Craven as its rege for the coming year. Sir Charles 
Craven is chairman and managing director of Messrs. 
Vickers- Limited, and other companies in 
the Vickers Group, and served for a term as t 
of the and Allied Employers’ National 
Federation. As president of the British Employers’ 
Confederation, he succeeds Mr. H. F. Brand, chairman 
of Messrs. Charles Brand and Son, Limited, and a past- 
president of the Federation of Civil Engineering 
Contractors. 





In its fifteenth report, the Select Committee on 
National Expenditure states that the aircraft section of 
the war period’s emergency industries is probably the 
highest paid. It considers, however, that average 
earnings in aircraft firms are not so extravagant as is 
popularly supposed. The members of the committee 
were told; it on to say, that in one firm of aero- 
engine manufacturers there might be 20 men who 
earned between 12/. and 13/. in a given week, and 
perhaps 100 men making between 111. and 12/., but the 
average for the highest grade worker in the same 
establishment did not appear, it is stated, to exceed 71. 
The Committee, it is declared, has no quarrel with 
high wages as such. Men, it says, are working long 
hours, in most cases, 60 hours or more a week, and 
when the money is well-earned as a result of skill = 
energy, the firms which pay it obtain, as a result, hi 
production, although a disturbing fact disclosed by the 
evidence in this connection was, it seems, that some 
firms in the aircraft industry deliberately paid their 
operatives more than the agreed district rates. 


Disturbing evidence was also given to the Committee, 
it is recorded, on the subject Scheuteie by repre- 
a of firms who described it as their most 

blem. This section of the — however, 


whe de with last week on page 433, ante 





Affiliated societies have been informed by the Trades 


Union Congress Social Insurance De t that two 
new industrial diseases have been to the schedule 
under the Workmen’s Compensation Act. Poisoning 


by chlorinated naphthalene or other disabling conse- 
quences in any process involving contact with, or 
exposure to, dust or fume of chlorinated naphthalene, 
and poisoning by methyl bromide or other consequences 
in an involving exposure to the fume of 
methyl bromide have been scheduled on the initiative 
| of the Home Office Medical Inspectors of Factories. 





It is stated that a joint industrial council may be 


Sanaa ovine As the rate of production has| set up for the industries controlled by the Ministry of 
= we have had to expand the assem b! hm ae Supply. The number of workers affected would be 
ment very 18 idly. This has not been it | about 200,000, of whom 85,000 were women. 


does not involve purchasing machine tools, but a 
benches, small tools and testing apparatus. e 
recently outgrew the available space in our own building 
and moved the entire instrument assembly Saeed 
into another building. The move Cae rise no 
great difficulty and did not noticeably saatee with 
production. 

To summarise, the case of gyro-instrument emergency 

roduction has been stated to show one way of success- 
fully meeting and accelerating production programmes. 
It demonstrates the possibility of applying the “ M- 
Day” plan even to the most difficult and precise 
machining and instrument work. Since putting this 
scheme in operation, we have increased the rate of 
production of these instruments 500 per cent. without 
any sacrifice in the quality or pm aoe oe of the 
instruments. The uni part of our method is the 
extent to which we evs carried the educational 
features in preparing our sub-contractors for our work. 
This scheme has needed two or three years advance 
planning, but, with this behind us, we have been able 
to expand the production as rapidly as the orders have 
called for. The rate of production can be maintained 
at any desired figure during the ee and then 
contracted without the wastefulness of having large 
quantities of unused machine tools and facilities. 








One of the subjects discussed at a meeting last week 
of the Consultation Committee of the Ministry of 
Labour and National Seryice was the employment of 
women of, or approaching middle age. The committee 
is com of representatives of the British Employers’ 
Confederation and representatives of the Trades Union 

General Council. It vr from the 
trade union side that employers a he engage 
women of 35 to 40. b. Bevin, © who , asked 
for the co-operation of the employers’ ection in 
bringing to the notice of employers generally the 


importance of employing as many as ible o 
women. The representatives of the Qvntederstion, it it 


is stated, agreed to do so. 





At a conference in London last week of the executive 
committees of the Building Trades Unions, it was 
reported that following representations by the unions, 
the Minister of Labour and National Service had agreed 
to limit, in the Essential Work Order for the i ° 
the provisions relating to piecework to certain ially 
urgent jobs. The conference adopted the wing 
resolution and decided to send a copy to Mr. Bevin :— 


JUNE 6, _1941. 


“This conference places on record its unalterable 
opposition to any system of piecework or payment by 
results, believing that such methods of remuneration 
are neither in the interests of the operatives nor calcu- 
lated to promote the increased production they are 
designed to stimulate. Should amy such system be 
imposed on the industry under the Essential Work 
Order, the union executives here assembled 
themselves to use every endeavour to limit such 
payments and take every possible safeguard in the 
interests of members affected by its introduction.” 


The executive committee of the Mineworkers’ 
Federation have rejected the wages agreement arrived 
at by the Joint Standing Consultations Committee and 
approached the colliery owners with a request for 
variation of the conditions attached to the payment of 
the shilling a shift bonus. Under the agreement the 
bonus is to be given only to men who work a full week. 
At the close of the mee of the executive which 
considered the matter, Mr. Lawther, the President of 
the Federation, said that if a man was absent through 
illness and produced a doctor’s certificate, the illness 
should be regarded as a reasonable excuse for absence. 
If a man were attending to trade union duties and 
working at the branch and lost work, it might be 
through carrying out duties connected with workmen’s 
compensation or a local dispute—there should not be 
disqualification for the bonus. A reasonable cause of 
absence acceptable to the management or the local 
pit production committee should not in the opinion of 
the executive prejudice the bonus payment. More- 
over, Mr. Lawther added, A.R.P. or Home Guard 
duties might interfere with attendance at work and 
should be allowed for. The man who stayed away from 
work without good reason should, however, be dealt 
with. shen a hn 

The June issue of the Transport and General 
Workers’ Record states that conferences have taken 

between the Transport and General Workers’ 

Jnion, the Minister of Labour and National Service 
and officials of the Ministry of Supply concerning the 
chemical industry which it is Ha | to bring within 
the provisions of the Essential Work Order. The 
Order will apply to certain sections of the industry 
including hea pan, | chemicals, and light chemicals, 
explosives, coal-tar products, ics, glues, industrial 
alcohol and fertilisers. For some of these sections 
there is no negotiating machinery and steps are being 
taken to deal with them. It is regarded as likely that 
one or two of them will be linked up with the Chemical 
Joint Industrial Council. 


Mr. Bell, the general secretary of the General 
Federation of Trade Unions, raises an interesting point 
in the annual report of the organisation. He says that 
from reports received “ it would appear that, in some 
instances, a number of trade union officials, having had 
some connection with the type of Sa, to which 
trade unionists are being transferred, are oe that 
all such workers should now become members of their 
unions and that they possess the sole pre rogative of 
organisation in these war- time industries.” “* Such 
claims,” Mr. Bell continues, “‘do not appear to have 
taken into consideration either the fact that thousands 
of the workers now being transferred are, unlike the 
dilutees of the last war, already strong trade unionists 
or the position of the trade unions which have accepted 
a pe cog Ae their members who are now being 
transferred. ese members quite naturally prefer 
that their association with their old trade union should 
continue unbroken, that their title to benefits, and, 
wi possible, negotiating assistance during their 
temporary absence from their peace-time industry, 
should be maintained, and that upon the cessation of 
hostilities such unbroken association should ensure 
a return to their former occupation with full trade 
union rights and occupational privileges.”’ 





Mr. Bell admits that the skilled and specialised trade 
unions have “much to defend and have to guard 
against loss of prestige in respect of the skill of their 
members. But he suggests that the difficulties which 
he indicates might be overcome by “ the union claiming 
to cover war industries recognising the . eard of 
the transferred members’ union, at for the period 
of the war.” 








OI AND THE WaR.—The next meeting of the members 
of the Fuel Luncheon Club will take plaee at the Con- 
naught Rooms, Great Queen-street, Kingsway, London, 
W.C.2, on Thursday, June 12, at 12.40 for 1.10 p.m, 
The after-luncheon address, on “ Oil and the War,” 
will be delivered by Dr. A. E. Dunstan, F.I.C., F.C.S. 
The offices of the Club are at 30, Bramham Gardens, 





London, 8.W.5. 
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CONDENSING PLANT AND 
COOLING WATER SYSTEMS.* 
By W. T. Borromuzy, A.R.T.C. 
(Concluded from page 440.) 

Section eee FP yoy are used, the 
average tem: ture circulating-wate 
inlet to iy piphanee Ole Eq. (13), page 439, ante), is 
not fixed but depends on the performance and size of the 
tower. The fixed datum temperature for cooling towers 


is the ay wet-bulb temperature, which should be 
spre the same as average river boar, Pune 
When cooling towers are used, the 


woes ‘bhaanenens ok the ane Oo the, eonleaeer 
above the wet-bulb ney wae by an amount depend- 
ing on the tower, and vacuum temperature in the 
ae it Beene peers ee onaert 


tial ea in Eq. (8c), page 418, ante, = a by Eq. (13), 
and to solve Eq. (3c) itis necessary to find an expression 


for the differential +> for a given load in terms of the 
tower dimension F and the quantity of water G. 
It is not possible here to discuss the theory of cooling 
towers to any great extent; reference must be made 
to Merkel’s articlet. . Briefly, the heat is transferred 


kig.10. 
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from a square foot of wetted surface per hour to the 
atmosphere by convection and oe 
tion, thus : 


B= Kit eit ip- a) (23) 
Po 


where ¢ = the evaporation constant; ¢ and p = tem- 
perature of the wetted surface and the correspon 
bi soon pressure ; bs sf: and pg = temperature of the 
air and the vapour pressure correspon 
to the dew. int, temperature ; tnd pe ~ stmoephers 
pressure. q. (23) may be re-arranged th us : 


H = ox [(er gt. p) — (t+ f=: pe) ]: 


Merkel showed that (+ F -p) is proportional 





* Paper entitled “The Eoonomics of the ‘Design of 


Condensing Plant and Cooling-Water Systems as Appli- 
cable ‘to Power Stations,” ‘read before the North- 
East Coast Institution of Engineers ‘and Shipbuil ers, 
at Newcastle-onsTyne, on March 28, 1941. 


to (ihe! edit’ eceitom-bf! the mniztt ‘of aie abd’ vagous, 


with 'Eq. (25) 


saturated at temperature t. pay ty radnggt 
a) Wi cig a 


below.) Therefore H = cK (I — 


constant. When the wetted surface is at the atmo- 
spheric wet- bulb tem; equilibrium is established 
and there is no net of heat. Therefore Ip = I,, 


where I, is the heat content of the air saturated at the 
wet-bulb temperature. The net result is that, with 
cooling towers, the heat transferred is proportional to 
the mean I difference instead of the mean temperature 
difference as for condensers. 
The final result of Merkel’s investigation is given by 
the following equation in terms of the tower constants : 
I G Ww 
me ay + Fo +m em (28) 
where F is the rainfall area at the base of the tower 
and a, &%», %, and a», are constants ek. he 
wag abled phar tine eng e tests. I, is 
the eontent of the atmosphe ale yor. eaoeent 
the tower, as indicated by “ wet-bul 
and I, is the mean heat content of saturated air per lb. 
at the water temperature taken over the cooling 
The heat content of the air at different wet- 
temperatures is 


























jon this page, against z. 


diameter at the base, with a static lift to the hot-water 
trough of 25 ft. 

from the evidence available that Eq. (24), 
with values of the constants indicated in ll, 
represents very well the performance of concrete 
cooling towers of the hyperbolic type as they are 
designed at present for power-stations. The form of 
Eq. (24) in terms of I,, is, however, inconvenient for 
finding the differential $ or for Eq. (8c), but it can 
be put in terms of the re-cooled temperature of the 
water, thus : we 
z 


2 

and ¢ =f (Im — 5) assuming thata, = }and am = 1, 
where ¢ is the recooled water temperature. 

The term (Im — 3) in Eq. (27) is plotted in Fig 12, 

If x is nil, In - 5-1 

which is the heat in the saturated air at the tempera- 


In + I, (27) 


| ture of the re-cooled water. When z is not nil, it will 


be found by examining Fig. 12 that the value of 





















































0-625L pz 
, 1 = 0-24 (ty — = 9) + (25) Riga) © vor a tet te ty to 
12. within the range of cooling-tower operation, w 
oot: saplaen, eligs Ae tho theettling taxsiot Reateabins she 
re-cooled temperature was not affected by the increased 
l TABLE V.—Test on Concrete Cooling Tower to Find the 
Effect on the V. of Reducing the Water Flowing 
over the Cooling Tower ; September 5, 1940. 
Circulating Bf > 
Losa, |Wactum. Water. "Beg. F. 
a Time. | Load, Inches 
Inlet. | Ovtit. Wet. | Dry. 
J 
Deg 90 | 17 | 27-0 | 95-0 | 81-5 | 59-0 | 62-0 
4 9.30| 17 | 27-8 | 95-2 | 82-0 | 50-5 | 62-2 
10.0 17 | 27-85 | 96-0 | 82-5 | 50-6 | 63-0 
Rie 10.30 17 | 27-8 | 96-0 | 82-5 | 60-0 | 63-5 
‘ 
soDegt _-— 110 | 17 | 27-8 | 96-2 | 82-0 | 60-0 | 64-0 
ai ener 11.15] 17 | 27-8 | 96-0 | 82-0 | 62-0 | 66-2 
1130 | 17 | 27-8 | 96-0 | 82-0 | 63-0 | 68-5 
1145 | 17 | 27-8 | 96-0 | 82-0 | 62-5 | 68-2 
LS celeent | Noon| 17 | 27-8 | 96-0 | 82-0 | 63-0 | 68-5 
"= 1230| 17 | 27-6 | 99-0 | 81-0 | 62-0 | 68-0 
1330 | i7 | 27-68| 90-0 | sto | 62-0 | 68-6 
— . wou 140 | 17 | 27-62] 99-0 | 81-0 | 62-0 | 69-0 
14.30 | 17 | 27-52] 99-5 | 81-0 | 62-0 | 70-0 
65D; isis | a7 | gra | 200-0 | eco | sree | Secs 
S$ tg F | Recooled Wester. Temperaituare 15.30 | 17 | 27-5 | 100-0 |. 82-0 | 61-0 | 68-5 
yt © pctethew mamnde |i | i | BS [tows | So | Os | Bs 
(1s56.m.) CoolingRangeDegF=2 “Encparamc , 


where ty is the wet-bulb < ope ye the vapour 
to the wet-bulb temperature, 
and L is the latent heat. 


excludes the sensible heat in the liquid. 

tn Ea C (24) is obtained by Merkel by the step-by- 

step method from the following integration :— 
In = 75 


(" 
Idt 
t, t), 


where ¢, and ¢ are the temperatures of the water entering 
and leaving the tower ; As for ee 
re-cooled temperature against 

Fig. 10, herewith. To determine bn.. e the 
constants a, and 2, in Eq. Fa BI yee Pore Ahearn 
carried out on the concrete hyperbolic cooling tower 
‘at Haughton-road power station, Darlington, to show 
the effect. on the water temperatures entering and 


(26) 


to 4 p.m., 816,000 
The result of this test on the tower constant is shown 
in Fig. 11, herewith, and indicates that the value of | t 
the. constants.a, and a» in Eq. (24) are 0-5 and 1-0, 
respectively. On the same tower, tests were carried 
out under 4 Pan operation on sixty different da: 
during this winter and last summer. The wet-be b 
readings ranged from 33 deg. F. to 64 deg. F., humidities 
from 56 per cent. to 96 per cent., and ‘the loads ‘on 
the turbine from 15,000 to 20,000°kW. As the 
quantity of water was practically constant, these sixty 
tests give results all in the same region in Fig. 11. 
to Merkel, ‘the value of tc she should increase 
with the wet-bulb temperature, but the evidence from 
these tests indicate &m to constant. The tests do 
not indicate any effect on the constants due to varying 




















i 


range at constant load. It is therefore ib! 


to plot Eq, (27) as « single curve, showing the relation 
between the re temperature and the term 


(r+ , which is practically independent of the 


The effect of the tower on 
that due to the static lift to the ok tra: 
a to be some uncertainty whether the height of 

trough is affected by the size of the tower. The 
static lift for the 125 ft. tower at Darlington is 25 ft., 
but for the 210 ft. tower at Hams Hall the static lift 
is about’ 35 ft. The designers have assured the author 
that the static lift is not affected by the size of the 
tower, in which case the differential > F in Eg. (3c) is 
nil. 

Sum: and Conclusions.—{1) The economical 
water velocity through the condenser tubes, sige of 
condenser, per of flor soryg s: Petar! and size of 
tower, are pendently of the 
other, and depend. on cost ratioe 1 The results are 
given in Figs. 1, 2, 3 and 6, pages 418 and 419, ante. 


fi 











Abridged. 


+, Z.V.DtI., vol. 70, page 123 (1926). 





humidity at constant wet-bulb tem The 
tower at Darlington is 126 ft. high and 96 ft. 4 in. in 


* See footnotes on pages 417 and 419, anie. 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 

| PU ISHED UNDER THE ACTS OF 1907 TO 1939. 
| The number of views given in the S: 
is stated in each case ; 


The cost ratio for determining the size of the condenser 
is, however, affected by the water velocity. 

(2) The economical ratio of water to surface in the 
condenser is also dependent on a cost ratio and is 
shown in Fig. 7, 419, ante. Fig. 7 shows the corre- 
sponding product of the number of passes and length of 
tubes, assuming the water velocity is 5 ft. per second. 

(3) The effect of deposit in the tubes can only be 
counteracted by increasing the tube surface and | 
reducing the water velocity. There is no advantage | ~ © 
to be gained by increasing the quantity of circulating | Ohansary-tane 
water. | The 

(4) The economical load on the condenser for dirty 
conditions should be about 5,300 B.Th.U. per sq. ft. for | 
base load stations instead of 7,000 B.Th.U. per sq. ft., | 
as generally recommended. 

(5) Where the size of the turbine house has been | 
already determined, the cost per sq. ft. of condensing 
surface will be reduced considerably. From Figs. | | 
and 2 it will be seen that this condition justifies the 
use of larger condensers still and lower water velocities. | 
The only limitation will probably be the condenser 
8 available in the building. Practically speaking, 


are ¢ nicated from abroad, the | 
Names, etc., of the communicators are given in italics. 
ies of S cations may be obtained at the Patent 








C 


ra “with months — 
Any person may, at any time within two the 
dale of the the ‘omplete 
S . @ i the Office of' 
opposition to the grant of a Patent on any of the! 
grounds mentioned in the Acts. | 


FURNACE APPARATUS. 
533,454. Electric-Are Tilting Furnace. Electric Furnace | 
| Company, Limited, of London, and C. W. Presiand, of | 
|London. (5 Figs.) August 30, 1939.—The furnace is| 
this will mean that, where the size of the building is of the type in which the roof and electrodes are raised | 
fixed, it pays to install the largest condenser possible and slewed aside for charging, and the invention is an | 
in the space available; not by reducing the pitch of arrangement which enables the same motor to tilt the| 
the tubes, but by increasing the overall dimensions. furnace or to operate the roof. The furnace body 1 is | 


furnace, the locking lever is set by, the handwheel 24 
into its “ tilting ” position in which the lever 16 is bolted 
to the locking arm 8 on the furnace body and the rack 
and pinion mechanism 26 then tilts the furnace. (Accepted 


: February 13, 1941.) 


INTERNAL-COMBUSTION ENGINES. 


531,718. Throttle-Control Gear. ° Alvis, Limited, of 
Coventry, and W. M. Dunn and A. A. Sykes, of Coventry 
(6 Figs.) July 31, 1939.—The object of the invention is 
to prevent “after-burning” in a high-compression 


the | engine when the ignition switch has been moved to the 


“off” position. To the back of the casing for the 
ignition switch is bolted a casing 15 having a cup-shaped 
Plunger 16 keyed to the casing so as to slide without 
rotation. A spindle 19 is soldered to the movable part 
of the switch and is rotated each time the key is turned. 


($34.78) 





(6) For 1-in. diameter tubes of normal dirtiness, the 
number of for tidal river cooling and for cooling 
tower should be at least three, with a tendency for four 
passes for smaller machines. For very short circulat- 
ing-water systems and large machines a single pass is 
justified. 

(7) Bearing in mind the cost of the circulating-water 
system and the cost of pumping, the longer the system, 
the more the quantity of water should be reduced and 
the lower should be the normal vacuum. 


(8) Subject to the ground being suitable to bear the | 


weight, power stations using tidal-river water-cooling 


should be placed as near as possible to the river front. | 


By placing the station on the river front a saving of 
1 per cent. in the fuel consumption can be effected 
without reducing the distance between the intake and 
the discharge to the river, compared with a station 
about 800 ft. from the bank. 

(9) The economical size and performance of cooling 
towers indicated in Fig. 6 will have some bearing in 
making comparisons between cooling-tower and river- 
water cooling schemes. 

(10) In. tidal-estuary water schemes, where the 
average temperature is 60 deg. F. due to recirculation 
in the river, it is uneconomical to design for the same 


normal vacuum as for river water schemes where the | 


average temperature is 55 deg. F. 
(11) For a typical base-load station with cooling 


towers, the economical loading of the towers should be | 


14,000 B.Th.U. per square foot of base area with a 
cooling ‘range of 14 deg. F. The economical rainfall 


at the tower base should, therefore, be 100 gallons per 


hour per square foot of base area. 








PRODUCTION OF ACTIVATED 
CARBON FROM COAL REFUSE. 
THe main object of experiments conducted, with 
the co-operation of the University of Alabama, at the 
Southern Experiment Station of the United States 
Bureau of Mines, at Tuscaloosa, Alabama, is to find 


| 
supported on toothed quadrants resting on fixed hori- | The spindle carries a pin engaged with a spiral groove 
zontal racks and the roof is raised and slewed aside for | ; 

b tubular ki at 8. To the body | in the plunger so that it slides each time the key is turned 
- — on - Ss - ns -- ~e ~ ahr oaee me | to switch the ignition on and off. The plunger is attached 
~ ie * a Ae age = wars oe ~y oe pareeey ea | to a nipple at one end of a Bowden cable 25. The other 
— = wt od e “ sme <ypmans " Bagh es “ene ,, | end of the cable is connected ‘o a lever carrying a stop for 

= o “root operating ~ position or n€ "| the throttle valve, so that when the key is turned to the 


| Position. In the former, a sliding bolt mounted in the | .. off” position the throttle vaive is moved from the 
arm 8 and operated by one arm of the locking lever | idling position to the fully-closed position, and vice versa. 
enters a hole in a fixed bracket 13 so as to lock the furnace | In this way, as soon as the engine is switched off it 


—3. 
Copmme aro 

p 2 $< am 
. @ oo -—.. 


| immediately comes to rest, so that no further charge can 
| be sucked into the cylinders to be fired by some hot spot. 
| (Aecepted January 9, 1941.) 


Fig.1. 





METALLURGY. 


532,671. Heat Treatment of Shell Cases. The Projectile 
and Engineering Company, Limited, of Battersea, and 
Lt.-Col. W. Bridges, of Battersea. (6 Figs.) July 12, 1939. 
—The invention is an apparatus for quenching billets 

| for making the cases of armour-plercing shells, and is 
intended to prevent ignition of the oil. On an open tank 
is mounted a supporting structure consisting of two 
parallel angle irons and two stays at right angles. The 
height of the structure above the tank can be varied. 
The tank is filled to level L with oil. At the top of this 
tank a container 11 open at the top and-.bottom is 
supported by the structure so that its lower end is 
| immersed in the oil to make an oil seal. The billets 12, 
| before or after their withdrawal from the furnace, are 
| fastened to a carrier 13 from which they are suspended. 
| The carrier is suspended by a lifting tackle running on 
an overhead cohveyor. On the shank of the suspénsion 
| hook slides a lid 19 for the container 11, The loaded 
| carrier is Wrought over the open top of the container 
| 


| 


(533.454) 


uses for material contained in the refuse from colliery | 

washeries. A small proportion of good coal is mixed | body 1 in its normal vertical position. In the “ tilting ” 
with this waste material, and it has been found that| position the bolt is disengaged from the bracket 13 and 
this can be readily converted into activated carbon, another sliding bolt operated by the other arm of the 
which is commonly employed to remove undesirable | locking lever enters a hole in the end of a lever 16. The 
flavours and odours from drinking water. In a report by | other end of this lever is pivoted on a fulcrum bracket 
Messrs. S. J. Broderick and E. 8S. Hertzog, entitled | secured to the furnace body. The lever 16 is pinned at 
“ Activated Carbon from Coal Refuse for Water Puri- | 25 to the upper end of a rack 26 driven by a pinion. 
fication,” and issued recently by the Bureau, it is| Vertically below the tubular king-post 5 the lever is 
stated that the removal of the relatively good coal | connected to a thrust rod 33 the upper end of which is | 
from a refuse dump can be ‘performed readily by | coupled by a gudgeon pin to a thrust block 35 sliding 
equipment employed in many coal washeries. Experi- | within the king-post 5 (Fig. 2). A pin projecting from 
ments have shown that activated carbon for use as a | this block through a guide slot 37 in the wall of the king- 
water-purification agent can best be made from that |/post carries an inner guide roller 38 engaging with the slot 


























(532.671) 


and is then lowered into it, the lid 19 coming to rest 
on the top of the container, where it fs clamped in 


fraction of the recovered coal which yields a low 
percentage of ash and that the best method of acti- 
vating the carbon present is by partially oxidising it 
by means of steam at high temperatures. The water 
to be de-odorised is first freed from solids and colloidal 
matter, in the usual way, by the addition of chemical 
reagents, and, from bacteria, by the addition of chlorine 
and ammonia. Although the resultant water may be 
sparkling and clear, it may still have a pronounced 
taste and odour, and it is to remove these undesirable 
characteristics that powdered activated carbon is 
employed. The substance is added and mixed 
thoroughly in such a manner that the finely-divided 
carbon comes into contact with the whole of the water. 
The carbon remains in contact with the water for several 
hours and finally settles to the bottom of the basin. 
Any remaining carbon is removed by sand filters and 
the water is then ready for distribution. 


|37 and an outer roller 39 engaging with an operating 
slot 40 in a bracket on the furnace body. The lower or 
“lifting” portion of the operating slot 40 is parallel 
to the axis of the king-post 5 while the upper or “ slewing ” 
portion is of helicalform. A roller 43 on the thrust block 
engages a lever 45 connected to the roof-raising gear. 
To remove the roof for charging the furnace, the locking 
lever is set by the handwheel 24 into its “ roof operating ” 
position and the rack 26 then rocks the lever 16 which 
pushes up the sliding thrust block 35 within the king-post. 
So long as the outer roller 39 on the block is in the 
“ lifting ” portion of the slot 40 there is no slewing of the 
king-post but the roller 43 engages the lever 45 which, 
in turn, lifts the roof from the furnace body. During 
the fina] upward travel of the thrust block 35 the outer 
roller 39 traverses the “ slewing” portion of the slot 40 
and causes the king-post and the roof and electrodes to be 
slewed aside from the charging opening. To tilt the 





position. A sealing ring of asbestos seals the container 
so that the heated billets are enclosed in a container which 
is completely sealed except for outlets in the lid for 
the escape of the products of combustion. Since the 
volume of air within the closed container is comparatively 
restricted, the hot billets burn up the oxygen, leaving 
only an inert atmosphere through which they pass to be 
completely or partially immersed in the of] as degired. 
The billets remain immersed until they are cooled to the 
required temperature, and during this time the oil is 
considerably heated which results in partial vaporisation. 
The oil vapours rise up the container 11, but since the 
atmosphere inside it is inert, the vapours are not ignited 
and the oil does not fire. During immersion, cool oil 
is fed to the region of immersion by a pipe 24 having a 
baffle above ite open end immediately below the oil level. 
This ensures that the oi] in this region is always kept 
fairly cool. (Accepted January 29, 1941.) . 








